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PABOYAS IIPOTPAMMA III/ICIII/I HUHbI (MOY JIsI)
«Kubepdusuueckue cucremsr: Teop S U IPUITOXKEHHSI»

Haumenosanue oucyuniune

PazpaboTumk WHCTUTYT KOMIIBIOTEPHBIX HAYK H TEXHOJIOIHi
Haumenosanue Hucmumyma/seicuietr ukons

HaHpaBHCHI/Iﬂ [TOJATOTOBKH 09.04.01 Mndopmatika 1 BLIMMCIUTENILHAS TEXHUKA
09.04.02 UudpopmaLmonnble CHCTEMBI M TEXHOIOUH
(cnenuasbHOCTH)

09.04.03 Ipuxknaxnas uapopmarnka

09.04.04 Iporpammuas uikenepus

12.04.01 IpuGopocrpocnue

12.04.04 buorexHuueckne CUCTEMbI i TEXHOJIOMHMH

13.04.01 TerosnepreTuka u TerjioTexHnka

13.04.02 DnexrpodnepreTuka n 21ekTpoTexHmnka

13.04.03 Dueprernueckoe MamMHOCTpOCHNE

14.04.01 Slnepnas suepreruka u Teropusmka

14.05.01 Snepubie peakTopsl 1 MaTepuasl

14.05.02 AtomHbIe CTaHLKMK: IPOEKTHPOBAHHE, IKCILTyaTaluus U MHKUHUPUHT
15.04.01 Mammmnocrpoenue

15.04.02 Texnonornueckne Maumib 1 060pyI0BaHie

15.04.03 pukaanuas mexanuka

15.04.04 Apromarusauns TeXHOIOMHYECKNX IPOLECCOB 1 [IPOH3BOACTS
15.04.05 Konerpykropeko-rexnosnornieckoe odecneyenme MalHHOCTPOUTECIILHBIX
[IPOU3BOJICTB

15.04.06 Mexarponuka u podOTOTEXHIHKA

23.04.01 TexHOMOrMs TPAHCTIOPTHBIX TIPOLIECCOB

23.04.02 HasemHbBIC TPAHCIIOPTHO-TEXHOIOIHYECKHE KOMITICKCHI

23.04.03 Dkcrutyaranms TpaHCHIOPTHO-TEXHOTOIHUCCKHMX MAIINH H KOMILICKCOB
23.05.01 Hasemublie TpaHCOPTHO-TEXHOIOTHYCCKHE cpejcTaa

23.05.02 TpancropTHble cpejcTBa CIEUHaIbHOrO Ha3HAuCHMS

27.04.02 YipasieHue kauecTBoM

27.04.03 CucreMHbIH aHaiu3 u ylpasicHue

27.04.04 YnpaBiicHHe B TEXHHUECKUX CHCTEMAX

27.04.05 Unnosarnka

Koo u naumenosanue

Kpanndukarms Beimyckauxa Cnenunamuct / Maructp

OGpasoBaTe/bHbI cTanapT JleficTBYIOmME  CTAaHAAPT [0 COOTBETCTBYIOLIEMY
HaMpaBICHUIO MOJIrOTOBKH

. YTBepiK/IeHa MPOTOKOJIOM 3aCeAaH s
COI'JTACOBAHO YMC CII6ITY

: JI.B. [Nankosa or 23.6% 2020 No L
« 2%2» Zp 20 20r.




PII/I paspaGorann:
[xonpipeB Bsiuecnas IletpoBuy, 1.T.H., podeccop, TupekTop Briciiei mkonbl kubephusndeckux
cucteM u ynpasieHus MKHT



1. llesin u nJIaHMpYyeMble Pe3yabTAThl U3yUYeHUSs U CUUIIIMHbI
Heab ocBOeHUs TUCHUILINHBI

3HaKOMCTBO ¢ OOIIEH KOHIeNIMed W NMPUHLUIAMH HOCTPOCHHUS KUOEPPU3UUECKUX CHUCTEM
(K®C), kak HOBOW TEXHOJIOTMYECKON MmaaTGopMbl GOPMUPOBAHKS YHUBEPCATBHON MH()OPMAIIHOHHO-
YIpaBISAONIEH cpeabl, 00bEANHSIONICH KII0UeBble TPEH Il Pa3BUTUS CKBO3HBIX WH(POPMALIMOHHBIX
WHPOPMAIIMOHHO-TIPUKIIAIHBIX TEXHOJIOTHH, ¥ TpeIHa3HAUYCHHON JUIS pEelIeHUs] MIUPOKOTo Kiacca
3aJ1a4 MPOMBIIIIJICHHON aBTOMaTU3alluK U yIIPaBICHUSL.

Pe3ynbTaThl 0OCBOCHHS OCHOBHOM NpodeccHoHAIBbHOI 00pa3oBaTeIbHOI MPOrpaMMbl

Kon Nuaukaropsbl 1ocTHkeHns pe3yabTatoB ocBoennsi OIIOII (komneTenmii)

WJI-1 Pemraer npaktudeckue 3aiadu yInpaBieHUS CTPYKTYPHO-CIOKHBIMU U PacCHpecICHHBIMU
CUCTEMaMH, BKJIIOYAs UX JIOTHKO-MATEMATHUYECKOE MOJAEIUPOBAHKE

CoOTBETCTBHE HWHIMKATOpa AOCTHKEHUS KoMmmeTeHuuHu pe3ynbTataM ocBoeHus OIIOII co-
TJIACHO TPeOOBaHUSAM JCHCTBYIOMUX (eepalIbHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAH/IAPTOB
10 COOTBETCTBYIOIIMM HaIIPaBJICHUSM MOATOTOBKH M CHEIUATBLHOCTSIM BBICIIETO 00pa30BaHUs, TIPEI-
ctasiieHO B [Ipunoxenun 1.

IInanupyemMble pe3yJbTaThl 00yUeHHs O TUCHUTLIIIUHE
3HAHUS:

— ¢opmynupoBaHus HWH(POPMAIIMOHHO-TEXHOJOTHYECKOW KOHILENINK HWHTETPAlluy IepCIIeK-
TUBHBIX HMH()OPMAITMOHHBIX TEXHOJIOTUI M BHIYUCIUTEIBHBIX PecypcoB 00paboTku nHpopmauu B Gpu-
3WYECKHe CYyITHOCTH JIF0O0T0 BUA,

— NPUHOMNOB KOHLENINMH HH()OPMALMOHHO-TEXHOJOTHMYECKOM WHTerpamuu, Mol B Qopme
TEXHOJIOTHYECKUX TuiaTGopmeHHbIX permeHuit s KOC,

— texHonorun KOC njis penieHus KJI1acCoB MPakTUYECKUX 3a/1ay;

YMeHHU:

— Pa3HOCTOPOHHE (OPMYIHUPOBATH M OOBACHATH OCOOCHHOCTH MPAKTUYECKOTO NMPUMEHEHHUS
KOHILICNIIMU U TEXHOJIOTUH KNOEPPHU3NIECKNX CHCTEM ISl PEIICHNS PAa3IMYHbIX MPUKJIAJAHBIX 337a4;

HABBIKH:

— mpakThyeckoro npuMeHeHus texnonoruit KOC ams pemenus oTaeNbHbIX KIaCCOB TUIIOBBIX
3amad,

— pa3pabOTKM MaTeMaTHKO-TIPOTPAMMHOTO OOECTIEYEeHHUS] MOJACIHPOBAHMS CIIOKHBIX CHCTEM
yIIpaBJICHUS.

2. PacnipenejieHne TPyAOEMKOCTH OCBOEHHMS AUCHMILIMHBI N0 BHIaM Y4eOHOI padoT
4 (DOPMBbI TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUYHOM aTTecTalul

2.1. Buabl yueOHo# padboThl

Bunsl yueOHoI paboThI TpynoemkocTs 1o
cemMecTpam

JIeKIIMOHHBIE 3aHATHS 32

[TpakTHyeckue 3aHsATUS 32

CamocrosiTenbHas paboTa 40

Yacsl Ha KOHTPOJIb 4

OO6m1ast TpyI0EMKOCTh OCBOCHHSI 33e (108 a.4.)

JUCIUTUTAHBI




2.2. @opMBbI TEKyLIEro KOHTPOJISA M NPOMEKYTOYHOM aTTeCTAlUHN

®opMBbI TeKyLIero KOHTPOJsA M mpomexyTouHoii | KoinyecTBo mo cemecrpam
aTTecTaluM

Texkymmii KOHTPOJIb

Tectsl (He MeHee) 2

HpOMemmimaﬂ aTrecranus

3aueTsl, 1IT. ‘ 1

3.1 Pa3znenbl AUCUMIVIMHBI M BUAbI Y4e0HOI padoThI

Ne  pa3- | Pazgeanl AucCHUNJIMHBI, MeponpusaTHs Tekymero | Jlek, IIp,
aeja KOHTPOJIsl ad ad

CP,
ay

BBenenue 2

1. Konnenmusgs KOC

Konnernmmus K®C kak 3BOIOIUS TEXHUYECKOW KHUOEp-
1.1. HeTukH. CylIecTBYIOIIME TOHATHS W ONpPEIEIeHUs 4 4
KoC

['moGasibHBIC TPEHABI IBOJIFOIMN TEXHUYECKON KHUOEp-
HETHKH.

1.2. 4 4
PaszButne konuennun KOC Ha npuHIMIAX CUHEPreTH-

YECKOU MHTErpaluu

CucremHbII TOAX0A K (POPMHUPOBAHUIO KOHIEMIIUU
1.3. pazButusg K®C: npuHIMNOBI CUHEPreTUYECKOW HHTE- 4 4
I'PALMH [EPCIIEKTUBHBIX IPOPBIBHBIX TEXHOJIOTUH.

Peammzanus konuenuun KOC kak MHTErpUpOBAaHHOMN

1.4. .
TEXHOJIOTHYECKOH T1aT(HOpPMBbI

Tect no moxymto 1

2. Nuremnexryanuzamus KOC

51 VYrpaBieHrne B YCIOBUSX HEONPEICICHHOCTH: Hedd-
o (EeKTUBHOCTH KJIACCUYECKON TEOPUH YIPABIICHHS.

VYipasieHue, OCHOBAaHHOE Ha 3HAHUSX: IPUHLIMIBI CH-
TyalMOHHOT'O YIIPaBJICHUs

2.2.

dopmanuzanusa 3HAHUN: KOHIENTYaJIbHbIE CTPYKTYPHI
2.3. Y MOJIENIM KaK OCHOBA YIIPABJICHUS B YCIOBHSIX HEOIpe- 4 4
JIEJIEHHOCTH

Heiipo-ceteBbie Mozenu W 0a3bl 3HAHWUN: TPUHIIUIIBI
2.4, U3BJICUECHMS], HAKOIUIEHHWS W TPUMEHEHHS 3HAHUHU B 4 4

KoC

Tect o mogymto 2

Hroro no BuaaM yyedHoii padoThI: 32 32

40

3auer

OO0mas Tpy10éMKOCTh OCBOCHUSI: a4 / 3e

108/3




4.2. ConepxxaHue pa3/iesioB IUCHUIIHH

Pa3zpen nucuunmianHbl

Conep:xxanue

BBenenue

3apokIIeHUe ¥ aKTUBHOE MCIIOIh30BAHME MOHATHUS «KuOephru3mueckne
cuctembl» (KP@C) B KOHTEKCTe WHTETpAIl COBPEMEHHBIX MPOPBIB-
HBIX TEXHOJIOTHH.

1. Konnenmus KOC

1.1. Konnemmuss KO®C xax sBoronus
Cyme-
CTBYIOLIME TIOHATHUS U ONIpeaeNeHUs
K®C

TEXHUYECKOH  KUOCPHETHKHU.

Amnanuzupyercsi mpodiema (OpMHPOBAHHE HOBBIX BBI3OBOB B
YOpPaBIEHUH, U B YAaCTHOCTH TaKHX 3a/ad, Kak YIpaBJICHUE
CIIOKHBIMH WM TUIOXO (hopMann3yeMbIMH OOBEKTaMH H IIPO-
L[ECCaMH, X PACIIPENEICHHOCTh B IPOCTPAHCTBE U BO BPEMEHH,
AKTUBHOE BJIMSHHUE BHEUIHEW cpelbl HA O0BEKTHI YIIPaBICHUS C
OJIHON CTOPOHBI, U AKTUBHOE BHEIPEHUE HOBBIX BBIUUCIIUTEIIb-
HBIX CPEACTB M MH(GOPMAIIMOHHBIX TEXHOJIOTHH, PACIIHPSIFOLITNX
BO3MOXKHOCTU peanu3auu 3(P(GEKTUBHON aIropuTMoB oOpa-
0OTKM W aHaNHM3a BOCIPHUHUMAEMON HM3MEpPHUTENbHONW MH(pOpMa-
11U

1.2. T'moGanbHbBIE TPEHABI ABOIIOLHH
TEXHUYECKOH KUOCPHETUKHU.
Pa3Butne xonuenuuu KOC Ha mpus-

LAIIAX CUHEPreTUYECKON NHTErpalun

Pa3BuBaetcst cucTeMHBIH TOAXOJ K aHAIU3y SBOJIOLUOHHOTO
pa3BUTHS MOAOOHBIX WH(OPMAITUOHHBIX KUOCPHETUYECCKUX CH-
CTEM MO3BOJISIET BBLACTUTHh TPU CTPATETHUECKUX HATPaBICHUS:
MHTEIUICKTYaIn3aus CUcTeM, (pOpMHpOBaHHE HEpapXHUECKUX
CETEeBBIX CTPYKTYP YIIPABJICHUS, IPUHITUITEI CAMOOPTaHU3AIIUU
CaMOpPa3BUTHS B CIOKHBIX KOTHUTHBHBIX CHCTEMaXx.

1.3. Cucremuslit moxxoxa kK popmuposa-
K®C:

IIPUHLUIIBI CUHEPreTUYECKOM HMHTErpa-

HHIO KOHIOCIIIHNU  PAa3BUTHUA
UKW TNCPCHCKTUBHBIX HNPOPBIBHBIX TCX-

HOJIOTHH.

DopMyIHpyeTCsl M Pa3BUBACTCS TIPUHIIAIT CHHEPTETHYIC-
CKOH MHTETpaIluy MEePCIICKTUBHBIX MPOPBIBHBIX TEXHOJIIOTUN KaK
OCHOBBI HOBOM KoHuenuuu pazputus KOC, cTaBUT BaxkHyIO
3a/a9y TOHUMAaHHUS W W3yYEHUS MEXaHHU3MOB BO3HHKHOBCHIS
cuHepreTuyeckoro 3dgdexra, NPUBOAAIICTO K  (OPMHPOBAHUIO
B HOBBIX CHCTEMaX CBOMICTB, HEC CBOHMCTBEHHBIX €€ COCTAaBJIIIO-
M. HeoOxomuMo ITOHMMATh, 3a CUET KaKHX MEXaHH3MOB JO-
CTUTaeTCsl CHHEPreTHYeCKui 3(P(GEeKT BO3HUKHOBEHHS HOBBIX
cBoicTB. dakTuyecku 3amayedl CHUHEPreTHUYECKOro MOAXO0Aa
CTaHOBUTCSl BBISICHCHHE 3aKOHOB (DOPMHUPOBAHUS TaKUX MeXa-
HA3MOB KakK CaMOYCJIOKHEHHE, CaMOCOBEPIICHCTBOBAHHUE H
CaMOOpraHu3alHs CUCTEMBI.

1.4. Peanuzanusa xonnenuuu KOC kax
WHTETPUPOBAHHON  TEXHOJOTMYECKOU

maThOPMBI

[Monnmanue cuHEepreTHueckoro dGQGeKTa 4acTo CBOIUTCS K BbI-
SICHEHUIO 3aKOHOB BO3HHWKHOBEHHS YIOPSAOYCHHOCTH U Camo-
OpraHM3allMd B CTPYKTYPE B3aUMOJICHCTBYIOIINX 3JIEMCHTOB
CornacHO TEOpUM CHHEPTeTHKHU CHHEpreTHYecKui 3¢ dekT mo-
CTHUTAeTCsl B pe3yJbTaTe KOTEPEHTHOTO NEHCTBHUSA COCTaBIISIO-
X KOMIIOHEHTOB CHCTEMbI, BHI3BIBAIOIIUHN TJIABHBIM 00pazoM
KaueCTBCHHBIC M3MCHEHHUS €€ COCTOSIHUS W YJCP)KUBAIOIIWIA B
YCTOMYHNBOM COCTOSTHHUU Pa3BUTHE CHUCTEMBI, HECMOTPS Ha 3K30-
TEHHBIE BO3/ICHCTBUS M SHIOTCHHBIC (DIYKTyaIl|u.

[IpuHIHIT CHHEPTETUYECKON MHTErPAIlliU TEPCIIEKTUBHBIX MPO-
PBHIBHBIX MEXaHU3MOB W MOJIENICH W3BJICUCHHUSI, HAKOIUICHUS U
(opMHpOBaHUS 3HAHWH KaK OCHOBBI HMHTEIUICKTYallU3alin
HapSTy C MOJICIISIMU PEKYPPEHTHOW CaMOOPTaHU3aluy U o0yJe-
Hus B KOC mpenocTaBisiioT B pacmopsbKeHHUE UCCenoBaTeneit
U MHXXCHEPOB OJIMH U3 3PPEKTHBHBIX HHCTPYMEHTOB, MTO3BOJIS-
IONUX pealn30BBIBATh HAa MPAKTHKE aJalTHBHOE IOBEICHHE
CJIOXHBIX WH(POPMAIMOHHBIX CUCTEM.

OOmenpruHATOE TOHATHE «TEXHOJOTHUECKONW IIaThOpPMED)
(TIT) onpenenseT ee Kak TPYMITY TEXHOJOTHH, UCIIOJIE3YEMBIX B
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KaueCTBE OCHOBBI (hOPMHUPOBAHMS OTKPBITOW MPEIMETHO-
OPHUCHTHPOBAHHOM HHOPACTPYKTYPHI nH(pOpMaIOHHO-
KOMMYHUKAIIMOHHOH, WH(QOPMAIIMOHHO-aHATUTHYCCKUI U WH-
(hopMaIMOHHO-U3MEPUTEILHON CPEJbl yIPaBJICHUS, 00CCIICUn-
Baroniell Tpedyembie (PyHKIIMOHAJIBHBIC BO3MOKHOCTH TOJyYe-
HUS OOBEKTUBHOM OIEpaTUBHON M3MEPHUTEILHON WH(MOPMAIIHH,
Ha OCHOBE ONTHMAILHO (POPMHUPYEMOH CTpaTerMd W JIOTUKH
VIpaBJICHHS, ONEPATUBHOTO aHAIIN3a JIaHHBIX, BEIOPAHHBIX HH-
CTPYMEHTOB — METOJIOB 1 CPEJICTB UX 00pabOTKH 1 aHAIH3a

2. Maremnexryanmm3arus KOC

2.1. YnpaBieHue B YCIOBHSIX HEOIpe-
NeneHHOCTH: Hed((PEKTUBHOCTH KJlac-

CHUYECKON TEOPUH YIIPABJICHUS.

VYmpaBineHue B YCIOBHUSX HEOIPEISICHHOCTU SIBISETCS aKTy-
aJBHOW 3a/ladeii, KOTOPOH MOCBSAIICHO OOJBIIOE KOJHICCTBO
nurepatypsl. Knroueeoit 3adaueit yripapieHus, B IOAaBISIONIEM
OOJBIIMHCTBE CIYYaeB, SABISCTCS HOUCK HYMU OOCHUNCCHUS
yenu W3 HEKOTOPOTO HAYAIBHOTO COCTOSIHMA, ONPEAEIIEMOro
TeKymen cutyarnueil. CrecTBeM HEONpeIeTICHHOCTH B OIIEHKE
(omMcaHWM) TapamMeTpoB U XaPAKTEPUCTUK CIOXKHBIX 0OBEKTOB
SIBJIIETCS BBIBOJ] O TOM, YTO JUISI OTUCAHUS MTOBEICHUS CIIOXKHBIX
cUCTeM U (pOPMUPOBAHHUS 3HAHHMK YAOOHO  HCIOJIB30BATh 0O-
nee ONMM3KUN K €CTECTBEHHOMY SI3BIKY, OMEPHUPYIONIEMY TePMHU-
HAMHU HEYETKHUX JIMHTBUCTUYECKUX TEPEMEHHBIX U TMPaBHII JIO-
TUYECKOTO BBIBOJIA.

PaccmaTpuBaeTcsi KOHIEIUS W TPUHIUIBI WHTEIIICK-
Tyalu3aluu KuOep(QU3MUECKUX CHCTEM, OCHOBaHHBIX Ha WX
CIOCOOHOCTH HM3BIIEKaTh, HAKATUIMBATh M TIPUMCHSTh 3HAHHS B
KOHTYpe yrpaBiieHHs. PaccMaTpuBaercst Kiiacc 3ajad, Korja B
KauecTBe OOBEKTa YIPABICHUS BBICTYIACT CIOMXHUBIIASCS COBO-
KYIHOCTh  OBICTPOPA3BUBAIOLIUXCSA  COOBITUH, TPeOYOMIUX
OBICTPOTO TIPUHITHSA HAWIYYIINX YIPABISIOMINX PEIIeHUH B
YCIIOBUSIX CYIIECTBEHHOW HEONPEACTCHHOCTH (haKTOPOB BIIHS-
HUSl Ha Pa3BUTHE CUTYalluu, OOyCIIOBICHHBIX dTHMH COOBITHS-
MH.

2.2. YmpaBieHue, OCHOBAHHOE Ha 3Ha-

HUAX: IMPUHIUIIBL CUTYallUOHHOI'O

yIIpaBJICHUSA

Konnenmus cuTyanlnoHHOTO yNpaBieHHs, KaK IpUMep
yhpaBiieHHs II0X0 (GopMann3yeMbMd OOBEKTAMU B YCIOBHSIX
HEOTIPE/ICTICHHOCTH — CUTYaIlUsIMH, 0a3upyeTcs Ha HEKOTOPBIX
0a30BBIX MOHITHAX - CUTYAIlHH, CIIEHAPHUS Pa3BUTHA CUTYaIUH,
KJIacC CUTYalllH, YHPABIAIOLIEE PELICHHE WM NPaBHIO pearu-
poBaHUs Ha TEKyIIylo cuTyanuo. KirodeBoe cpenn HUX B KOH-
HENINA CUTYAITMOHHOTO YIPABJICHUS ABISETCS MOHSITHE CUTYya-
UM - KaK IJI0X0 (opMam3yeMoll CYIIHOCTH, paccMaTpuBae-
MO Kak 0O0BeKT ynpasineHus. Crnennuieckoil 0COOEHHOCTHIO
CUTYaIlMH Kak 00beKTa yIpaBJIeHHS SBISIETCS OOJbIas Heorpe-
JICJICHHOCTh B TIPOTHO3WPOBAaHUHM BO3MOXKHBIX CIIEHApHEB pa3-
BUTHA JaHHOH CUTYyalllu, KOTOphle MOTYT 3aBHCETh OT OYCHb
OonpIoro yucaa akTopoB BIMSHUSL.

Cumyauyuonnoe ynpagienue 06a3UpyeTcs Ha KOHIICTI-
WU ¥ TPUHIIAIAX PAIMOHAIBHOTO TOBEJCHHS HHTEIUICKTYalb-
HBIX (KOTHUTHBHBIX) arcHTOB, OOJANAIONIMX CIIOCOOHOCTHIO
TUTAHWPOBATh W PEANM30BHIBATH IIeJIEHATIPABICHHOE MOBEICHHE
B YCIIOBHUSX YACTUYHOW WIIM TIOJTHOHM (CyIIECTBEHHOW) HEolpe-
JIEJIEHHOCTU OBICTPOMEHSIOLINXCS CUTYaIHH.

2.3. @opmann3anys 3HaHUN: KOHLENTY-

aJbHBIE CTPYKTYPBl M MOJEIU KaK OC-

3HaHUsA — OCHOBAa ()OPMHPOBAHUS PAITMOHAIBLHOTO IIO-
BeJicHUs. B peanbHOM XKU3HM OTBETOM Ha BOMPOC — Kak JieH-
CTBOBAaTh B « TPYIHBIX» JKU3HEHHBIX CHTYAIUSX, CBSI3aHHBIX
HEONPEJICICHHOCTRIO BCIIEICTBHE HEOOXOJTUMOCTH TPHHSITHUS
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HOBa YNPAaBJIEHUS B YCJIOBUSIX HeOIpe-

JEIIEHH

pelIeHUl ¢ Y4EeTOM BIUSHUS OOJBIIOTO YUCIa (PAaKTOPOB, SIBJIS-
eTCs «IPUBJICUYCHUE 3HAHUID WIN -IPYTHMHU CIOBAaMHU — UHTEI-
JIEKTa, TMO3BOJSIONICTO HAXOAWTHh HAWIYYIINE — ONTHUMAJIbHBIC
peuieHus. Acconuanusi «kMHTEIICKTa» ¢ HAKOIUICHHBIMU 3HAHU-
SIMH, WCTIOJB3YEMBIMH ISl TIPUHATHUS CIIOXKHBIX YIpaBlIeHYe-
CKHX PEIICHUH B YCIOBHIX CYIIECTBEHHOW HEONPEAETCHHOCTH
WIH BIIASIHUSL OTPOMHOTO YHCJIa TTIOTOKOB MH(OPMAIINK — B JIaH-
HOM CJIy4ae MOXET CTaTh OJHHM U3 KIIOUEBBIX MOMEHTOB
OTIpEACTICHNS «MHTEIUIEKTYyaIN3aliN) CUCTEM YIIPABICHHUS.

2.4. Heiipo-ceTeBble MOJenM U 0Oa3bl
3HAHUM: TIPHHIIATIBI W3BJICUEHHS,
HAKOIUICHUS W TPHUMCHCHUS 3HAHWUU B
K®C

OnHuM 13 HanboJee NePCIEeKTUBHBIX MOIX0I0B
K QJITOPUTMU3ALMK TPOIEcCa U3BICUYCHHS M HAKOIUICHUS 3Ha-
HUW SBISETCS TapajurMa HEUpPOHHBIX CETed U MAaIIMHHOIO
00y4yeHHns1 Kak KOHLENTYaJIbHOH MOJIENIN U3BJeueHus nHpopMa-
WU U3 JAHHBIX.
HmenHo Helpo-ceTeBasi MOJIENb, pealu3yrollas aJlrOpuTM pac-
MO3HAaBaHMs KJlacca CLEHApPHs pa3BUTHUS CUTyallUd C MOCIEAy-
IOLIIMM OTOOpakeHHEM pe3ysbTaTa paclo3HaBaHUE B MOCIEAO0-
BaTEJIbHOCTh JIOTMYECKUX OIEpalii pearupoBaHUs Ha pacro-
3HAaHHYIO CUTYaIlWIo, SIBIISIETCS OJHUM M3 Haubolee dPeKTHB-
HBIX aJIrOPUTMHUYECKHUX PEIICHUN.
BI)I60p " aJIropuTMusanus MTOJTHOM CTpaTeruu CUTyaluluOHHOI'O
yIpaBlieHHs Tpeanonaraet GOpMUPOBAHUE TAKOW apXUTEKTYPHI
¥ o0ydYalmero mnpaBuia sl HEHPOHHOH ceTH, KoTopas Obl
o0beauHsIIa MPOLENypY Paclio3HaBaHMUs Kilacca CLEHApHs pas-
BUTHS TEKyIleH CUTyalluu U pearupoBaHusl Ha BHIOpaHHYIO CH-
Tyaluio MyTeM OPUHITHUS HAUIy4lIuX - B HJI€ajie — ONTUMAb-
HBIX VIPaBISAIOMMX perieHnid. DakTHY9eCKdu MBI TOBOPHUM 00
ANTOPUTMH3AIMH HOBOTO — HEHPO-IOTHYECKOro 6a3uca rerepo-
TeHHONW HEMpPOHHOM ceTH, WHTEerpHpyomeil B ce0sd MOMHUMO
(dbyHKIIME 00yYeHHUsT PacCMO3HABAHHUIO JOTIOIHUTENBHBIE (YHK-
IIUM JIOTHYECKOTO BBIBOJIA.

6. JIabopaTopHbIH NPAKTUKYM
He npenycmotpeH.

7. IlpakTHYeCKHE 3aHATHUSA

[IpumepHBI CIUCOK MPAKTUYECKUX 3aHATUNA U TPYIAOEMKOCTH:

TpyroémkocTn
No a.d.
HaumeHoBaHMe NPAKTUYECKUX 3aAHATUI
paszena JAucTaHuuoHHast
¢popma
1.2. 3HaKOMCTBO ¢ makeramu nporpammupoBanust MATJIAB 2
2.1. 3HAKOMCTBO CO Cpe[oW IMPOrpaMMHUPOBAHUS IPOTPaMMHPO- 4
Banus TenzorFlow
bazoBble MpUMUTHBEI U BEIUUCIICHUs B cpeae TenzorFlow 2
3.1. AnropuT™MH3aIMs W MPOTPaMMHPOBAHHUE  IPOCTEHIICH 4
HEHPOHHOM CEeTH KaK OCHOBBI HelpoceTeBOr 06a3bl 3HAHUH.
3.2. AnTOpuUTMH3AIMS W TPOTrPAMMHUPOBAHHE Pa3HBIX KJIACCOB 5
HEHPOHHOM CeTH Ui 3aj7jad paclo3HaBaHUsS MPOCTEHIINX 00-
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TpynoémkocTb
Ne . a.4.
HaumeHoBaHUe NMPAKTHYECKUX 3aHIATHIH
pasnena JucraHuuoHHast
dbopma
pa3oB
3.3. Pa3paboTka u mporpaMMupoBaHWE MPOCTEHIIMX HEHpoceTre- 4
BBIX 0a3 3HaHUU IS 3371249 yIPaBICHUS
3.4. PazpaboTka u mporpamMmMupoBaHUE HEUYETKUX HEUPO-CETEBBIX 4
0a3 3HaHUH
Pa3paboTka u nmporpaMMHUpOBaHUE PACTIPEICICHHBIX HEHPO-
ceTeBbIX 0a3 3HaHMUHI 2
dopmupoBanue oO0y4aromeil BBIOOPKH JUIsl MPOCTEHIIICH
4.1. HENUPOHHOM ceTH 4
dopMupoBaHre 00y4arome BEIOOPKH ISl KJIACCOB MOJIENCH
HelpoceTeBbIX 0a3 3HAHHIA. 4

8. Opranmsauus u y4eOHO-MeTOAMYECKOEe 0OOecredeHHe CaMOCTOATENbHOM

®opmMupoBaHuEe 3HAHUN, HABBIKOB U YMEHHUH B cepe MpUMEHEHUs 3JIEKTPOHHOro O0y4YeHMUs,
OHJIAMH-KYpCOB B 00pa30BaTEILHOM IpOIIecce.

Bua camocTosiTeibHOM padoThI

IIpumepHasi TPY10€MKOCTh

Texymasa CP
CaMOCTOSATENIbHOE U3YUEHUE PA3/EJIOB JUCHUILITUHBI 20
BBIIOJIHCHUE JOMAIIHUX 3aJaHWM, JOMAIIHUX KOH- 20
TPOJIBHBIX PadoOT
MOJITOTOBKA K KOHTPOJBHBIM paboTam 0
Hroro tekymeii CP: 40 a4

9. YueOHO-MeTOANYECKOE o0eceyeHue U CIMIIINHEI

9.1. Aapec caiita Kypca

OnnaiiH-kypc pasmemeH Ha HammonanpHO#W mimatdopme  OTKPBITOTO
https://openedu.ru/course/spbstu/CPS/

9.2. PexomMeHayemasi JJuTepaTypa

OcHoBHasi iuTEpaTypa:

o0a3zoBaHud

Haumenosanue

T'on u3m.

HcTounuk

Omudep B., Omudep H. Kommbrorepusie cetu. IIpun-
IIUTIBI, TEXHOJIOTUH, TPOTOKOJIBI: YUeOHUK ISt BY30B. 5-
e m31. - CII6.: Turep, 2016. - 992 ¢

2016

WBK CII6ITY

Paccen C, Hopsur II. McKkycCTBEHHBINT HHTEIUICKT: COBpE-

2006

NBK CIIGITY
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Ne HaunmenoBanue Tox nu3m. Hctounuk

MEHHBIN moaxof, 2 u3f..// Ilep.c anrn. — M. U3n.noM «Buiib-

SIMCY.
3 Penpko B.I'. DBomonmonHas kubepaenuka. M., Hayka 2001 UBK CIIoITY
4 CoBpeMeHHasl MpUKJIaaHas Teopus ynpapicHus. OnTuMusa- 2000 UBK CIIoITY

OUOHHBIN Toaxon B Teopun ynpasineHus / Iloxg pen. A.A.
Konecnukosa. - M.—Taranpor: U3n-so TPTY.-U L.

JlomoJHUTeIbHAA JINTepaTypa:

Ne | HammenoBanue Ton HcTounuk
U3na.
1 | Pepux JL.M. Cunepretnueckmii >¢- | 2015 https://nsuem.elpub.ru/jour/article/view/516/43
(dexT wuHTerpauMu B KJIACTEPHBIX 4

CTPYKTYpHBIX oOpa3zoBaHusx, B c0.
«O011ecTBO ¥ YKOHOMUKA: TIPOOIIEMBI
pazButus», Bectauk HI'YDV, No3.

3 | CoBpeMeHHas MpUKIagHas TEOpHsA 2000
ynpasienus: CHHepreTuyeckuil mof-
xox B Teopun ynpasienust/ [lox pen.
A.A. Konecuukoa. Taranpor: U3n-
Bo TPTVY, u. 1,11, III

http://scp.ictis.sfedu.ru/study/index.html

4 | Typuun B.®. denomen Hayku: Ku- 2000
OCpHETHUYECKUHN TTOAXOJT K IBOTFOIUH.
Wzn. 2-e — M.: OTC. — 2000. — 368
c.

http://refal.net/turchin/phenomenon/

Pecypcol UHTepHeTA:

1. http://archive.ics.uci.edu/ml/machine-learning- databases/abalone/abalone.data - pemo3suTo-
pI/Iﬁ CTaTUCTUYCCKUX NJAaHHBIX.

9.3. Texnnueckue cpeacTsa odecrnedeHus JUCHUNIHHBI
OwnnaifH-Kypc, pa3MEIICHHBIH Ha HaIWOHAIbHAS IUIATGOPME OTKPBITOTO OO0pa3oBaHUS -

https://openedu.ru/.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUIIMHBI
Pabouee mecTo oOyuarommxcs: KOMIBIOTEPHI HE MeHee YeM 6 ['0 omepaTUBHON mamsTH, onepa-
[MOHHAs cucTemMa He Hke Windows 7 (x64), HayITHUKY, TOJKIIOYeHHE K ceTu MHTepHeT.

11. Kpurepum oueHUBaHMUS U OLlEHOYHBIE CPEACTBA
11.1. Kpurepuu oueHnBaHust

WroroBas arrectanus: 3a4eT B GopMe TECTUPOBAHUSI.

®opma KOHTPOJISI: TECTUPOBAHUE C OTPAHUYCHUEM 10 BPEMEHH.
Kpurepuii orieHKH pe3ynbTaToB: OTMETKA «3aUTEHO» CTABUTCS B Cllydae, €ClIU CIIyIIaTeslb OTBe-
TWJI IPaBUIILHO Oosiee ueM Ha 70% BOIIPOCOB.

11.2. OneHo4Hble cpeacTBa

IIpumepul 6onpocos oa umo2060t ammecmayuu:

[lepeuncnuTh «BBI30BBI» YETBEPTOU MPOMBIIUIEHHON PEBOIIOIIUN
. Hate Hanboee pacupocTpaHeHHBIE ONpeAecHUs] KHOep(hU3nIecKoil CuCTeMBbl
9




e JlaTp mpuMepsl MPOPHIBHBIX TPEHIOB Pa3BUTHA KUOESPHETHKH M (POPMHUPOBAHUS KOHLEIINN KuOephu3nye-
CKUX CHCTEM

e JlaTp ompeneneHne TEXHOIOTHIECKOM TUIATPOPMa C MO3ULUHN KHOEPPUZNIECKUX CHCTEM

o «Konuenryanuzanus» mpeIMEeTHBIX 3HAHUH

e JlaTp ompeneneHHe OTIMYUTENBHOH OCOOEHHOCTH DPENALMOHHBIX,00bEKTHBIX M ACCOLMAaTUBHBIX MOZEJeH
3HaHUN

12. MeToanuyeckne peKOMEHIAIUY 110 OPTraHU3AIUU U3YyYeHH S AU CHUTIMHBI

OcHOBHOI MaTepuai U3j1araeTcs B OHJIAMH-KypCe, X0l OCBOEHUsI MaTepuasa KOHTpoaupyercs. B
Ka4yecTBEe JOINOJHEHUs CTYJEHTaM PEKOMEHAYIOTCSI MCIIOJIb30BaTh Takue 00Opa30BaTENIbHBIE PECYPCHI,
KaK OTKPBIThIE BUJCOJECKIIMM U KOHCIEKTHI JICKIMH B 001aCTH KOMIBIOTEPHOTO WHXXUHUPHUHTA U ITH(D-
POBOTO IPOEKTUPOBAHUA. J{JIs 3aKpEIUICHN TEOPETUYECKUX 3HAHUM U IOJYyYEHHUS HABBIKOB PEIICHUS
IIPaKTU4E-CKUX 3aJad CTyJIEHTaM IpEeUIararoTcs 3aJaHus Ui CaMOCTOSATEIbHOIO BBIIIOJHEHUS U Te-
CTOBBIE 33JlaHUs ISl KOHTPOJIS TEKyIEH ycreBaeMOCTH. KOHTpOIIb yCBOCHMS M3Yy4EHHOTO MaTepHuaia
OCYILIECTBIISIETCS] IOCPEACTBOM TecTHpoBaHMs. VTorosas arrecranus IpOU3BOJUTCS B XOJ€ TECTHPO-
BaHUS.

13. Ananranusi padodeil nporpammsl aJs Jun ¢ OB3

AnantupoBaHHas IporpamMma pa3padarbIBaeTcss IPU HAIMYMU 3asBJICHUS CO CTOPOHBI 00yyaro-
mierocst (poauTenel, 3aKOHHbBIX IPEJCTaBUTENEN) U MEUIIMHCKUX MTOKa3aHUH (pEKOMEHALUAMY ICH-
X0JIOTO-MENKO-TIEarOTHYECKON KOMHUCCUN).

Jlns MHBAJINMJOB ajalTHpOBaHHas oOpa3oBaTebHAs Mporpamma pa3pabaThIBaeTCsl B COOTBET-
CTBHMHU C MHIUBUAYaJIbHON POrpaMMOM peadMInTaIuH.
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[Tpunoxenue 1
K pa0boueil mporpamme JUCIUILTHHBI
«Kubepduszndeckue CUCTEMBI: TEOPHS U TIPHIIOKCHUS»

Ha ocHoBe ®I'OC BO
Kon nanpasie-
1
1 09.04.01 | 09.04.02 | 09.04.03 | 09.04.04 | 12.04.01 | 12.04.04 | 13.04.01 | 13.04.02 | 13.04.03 | 14.04.01 | 14.05.01 | 14.05.02
Kon nunnukaropa
-1 OIIK-5 | OIIK-5 | OIIK-5 | OIIK-5 | OIIK-3 | OIIK-3 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2
Kon nampasne-
1
HiA 15.04.01 | 15.04.02 | 15.04.03 | 15.04.04 | 15.04.05 | 15.04.06 | 23.04.01 | 23.04.02 | 23.04.03 | 23.05.01 | 23.05.02 | 27.04.02
Kon nnankaropa
-1 OIIK-6 | OIIK-13 | IIK-5 I1K-8 OIIK-3 | OIIK-11 | OIIK-1 | OIIK-1 | OIIK-1 | OIIK-1 | OIIK-1 | OIIK-6
Kon nanpasnenus!
27.04.03 | 27.04.04 | 27.04.05
Kon nnankaropa
-1 OIIK-9 | OIIK-8 | OIIK-10

! Ko HanpapiieHHs MOATOTOBKH (CIIEHMAILHOCTH)




(])ez]epanbnoe rocyiapCcrBeHHOC aBTOHOMHO€ 06pa303aTeJ11>H0e YupexaeHue
BbIcHIero o0pazoBanus

«Caunkr-Ilerepoyprexuii nosmrexnudeckuii ynusepeunrer Ilerpa Beaunkoro»

VIRRIBKIAIO
eqp(""m

KT I’IMP&BOB&TGH})HOI/I

4(,

1

«KOrHUTHBHBIE CHCTEMBI }’HpaBHGHHH»

Pazpaborunk

Hanpagsiienust 1oAroToBKu
(CrenUaIbHOCTH)

Kpanudukarus BbITyCKHIKA
OOpazoBaresbHbIA cTaHIapT
COI'JTACOBAHO
Pykosoautesnt J100I1

P '“Z—"71B. Tlankosa
« 22y &2 20 .

Haumenosanue oucyuniumul

I/IHCTI/ITyT KOMITBIOTCPHBLIX HAYK U TEXHOJIOTUH

Haumsenosanue Hucmumyma evicuets wikoinst

08.03.01 Crpourenscrso, 08.05.01 CTpoUTENLECTBO YHHUKALHBIX 3AHUH 1
coopyxennit, 09.03.01 Mupopmarrka u Berumcanrenbuas texuuka, 09.03.02
Wndopmaumnonnsie  cucrempl 1 texHosoruy,  09.03.03  Ilpuxiannas
uH]popmarmka, 09.03.04 [Iporpammuas MHIKCHEPHS, 10.03.01
Uudopmanwonnast Gezonactocts, 10.05.01 KommbioTepHas 0e3011acHOCTE,
10.05.03 Hugopmaunonnas 0€30MaCHOCTL ABTOMATH3UPOBAHHBIX  CHCTEM,
10.05.04 UupopmaunonHo-aHaiurudeckne cucremsl 6eszonacnocru, 11.03.01
Pagmorexuuka, 11.03.02 MnpokoMMyHHKAMOHHBIC TEXHOJIOMMU M CHCTEMbI
CBSI3H, 11.03.04 DEKTPOHHKA 1 HAHOYICKTPOHUKA, 12.03.01
[Tpubopocrpoenne, 12.03.04 DBHOTEXHUUYECKHE CHCTEMbI M TEXHOJIOIMH,
13.03.01 Tennoounepreruka u rerorexuuka, 13.03.02 Diaekrpoonepreruka u
anekrporexunka, 13.03.03 Dmuepreruveckoe Mawmunocrpoenue, 14.03.01
Slnepuast oueprernka W rerodusuka, 14.05.01 Slaepubie peakropnl U
marepraisl, 14.05.02 ATOMHBIE CTAHIMM: [TPOEKTUPOBAHME, IKCIIyaATALMS U
uikuHupuar,  15.03.01  Manmnocrpoenne,  15.03.02  Texnosoruueckue
mamidiel W obopysosanue, 15.03.03 [lpuknannas  wvexanwnka, 15.03.04
ABTOMATH3alMsl  TEXHOJIOMMUYECKMX MpolieccoB M npoussojacts, 15.03.05
KOHCTPYKTOPCKO-TEXHOJIOIMYECKOE  00CCHCHEHHE  MALIMHOCTPOUTE/ILHBIX
npoussojacts,  15.03.06 Mexarponuka ¢ pobororexuuka, 16.03.01
Texuuueckas ¢usnka, 19.03.01 buorexnonorus, 19.03.04 Texuonorus
HpOJLYKIIMK 1 oprann3aius obuecrserHoro nuranns, 20.03.01 Texnocdepnas
6ezonacHocts, 22.03.01 MarepuanoBejicHue M TEXHOJIOIMH  MATEPHAIIOB,
22.03.02 Meramnyprus, 23.03.01 TexHosorust TPaHCHOPTHLIX [POLECCOB,
23.03.02 HazemHble TpPaHCHOPTHO-TEXHOJIOTHUECKHE KoMIuiekenl, 23.05.01
Haszemuble TpaHCHOPTHO-TeXHOJIOrHueckue cpejicra, 23.05.02 Tpancnoprubie
cpeactBa crienmanbioro HasHadenus, 27.03.02 YnpapieHue KauecTBOM,
27.03.03 Cucremubiii ananus W ynpasienue, 27.03.04 VYmpasieuue B
TexHuuecknx cucremax, 27.03.05 Munosaruka, 28.03.01 Hanorexnonoruu u
MuKpocucremuas texuuka, 29.03.04 Texnonorus xyj10kecTseHHoi 06padoTku
marepuasios, 18.04.01 Xumuueckas texnosiorns, 19.04.04  Texnonorns
POJIYKLIMK M OpraHu3alus 00IECTBEHHOIO TUTaHUs

Koo u naumenosanue

bakanap / Cienmasnuct / Maructp
JIeHcTBYIOIMI  CTAHAApT O  COOTBETCTBYIOLIEMY
HAIPaBJICHHUIO ITOJAIOTOBKH

VTBepK/IeHa NPOTOKOJIOM 3ace/1aHns
YMC CIIolTY

or 2209 2022 No Z




PII/I paspaGorann:
[xonpipeB Bsiuecnas IletpoBuy, 1.1.H., podeccop, TupekTop Beicmiei mkoibl kubephusndeckux
cucreM u ynpasienuss UKHT CIIGITY,

Ony¢pue Bamum AnexkcanapoBuy, KaHA. TeXH. HayK, JOLUEHT Briciiel mikonsl kubepdusnuecknx
cuctem u ynpasinenuss MUKHT CIIGITY,

Xnebanmua Anekcanap BanepbeBud, kaHz. ¢uioc. HayK, C.H.C., 3aMECTUTENb AuUpekTopa MHCTHTYTA
¢unocopun u npasa Cubupckoro ornenenust PAH,

XoxynoBckuit Bragumup HukonaeBud, KaHa. TeXH. HayK, AOIEHT Boiciieil mkoibl kubeppusnueckux
cuctem u ynpasinenust UKHT CIIGITY.



1. llesin u muIaHMpYyeMble pPe3yJabTaThl U3yUeHUSs U CUUIIMHbI

He.]'lb OCBOCHHUSA JUCHHUIIJIMHBI

3HAKOMCTBO C MCKYCCTBEHHBIMH KOTHUTHUBHBIMH CHCTEMaMH, [pEAHA3HAYEHHBIMH JUIS
NOJydyeHUs HMH(OpManMM O TEXHHYECKHX OOBEKTaxX M ympaBieHUs UMH. [loHMMaHue KIIHO4eBbIX
KOHIICTILIMH, CBSI3aHHBIX C Pa3pabOTKOW W co3laHuEM (POPMATM3OBAHHBIX PALMOHAIBHBIX CHUCTEM
INPUHATUS PELICHUH, OCHOBAaHHBIX Ha Mjee (POpMaIM3alMU U MEXAHU3ALUU MBIIUICHHUS 4YeJIOBEKa.
N3yuenue Mozenei 1 METOI0OB NHKEHEPUU 3HAHUM U OCBOCHHE IIPUMEPOB UX PEAIU3ALUU B CUCTEMAX
MOAJEP/KKH IIPUHATHS PELICHUH, B TOM YHMCJIE HA OCHOBE MHOTOAareHTHOTO TIOAXO0/a.

Pe3yabTaThbl 0CBOCHHUS OCHOBHOM NpodeccuoOHAJIbHOM 00pa30BaTeIbHON MPOrPaMMbl

Kon NuaukaTopsl JocTHReHNs pe3yabTaToB ocBoeHuss OIIOII (komneTeHumii)
[IpuMeHseT CUCTEMHBIH MOIXOA K PEUICHHIO 3a1auyd pPa3padOTKH (OpPMaNIN30BAHHBIX

NJ-1 | MEXaHUCTHYECKUX PAIUOHAIBHBIX CHCTEM C Yy4eTOM (HIOCOPCKUX, JOTHUYECKUX U
MaTEeMaTH4YeCKUX KOHLEINI

NJ1-2 | Pa3pabaTpiBaeT NPOTOTUIIBI CTPYKTYP U (PYHKIMOHAIBHBIX MOJIeNel IIM(POBHIX ABOWHUKOB

VJI-2 Hcnonp3yeT KOMITOHEHTHI KOTHUTHBHBIX CHCTEM JUISl IPUHSTHS YIPABICHYECKUX PELIICHUH

B IpO(eCCHOHATHLHOMN 1eSITETbHOCTH

COrj1aCHO

CooTBeTcTBHE MHIMKATOPOB JOCTHXKEHHUS KOMIIETEHIMH pe3ynabTaraMm ocBoeHus OIIOII

TpeOOBaHUSM  JIEUCTBYIOIMX  (eAepallbHBIX TOCYAapCTBEHHBIX  00pa30BaTEIbHBIX

CTaHAApPTOB II0 COOTBCTCTBYIOIIUM HAIIPABJICHUAM IMOATOTOBKHW U CHCHUAIBHOCTSAM BBICHICTO
oOpazoBanus, npesacrasieHo B [Ipmioxenun 1.

IInanupyemMble pe3yJbTaThl 00yUeHHs O TUCHUTLIIIUHE

JHAHUA:

VCTOPUHU U OCHOBHBIX COBPEMEHHBIX HAIIPABIICHUAX PAa3BUTHS NCKYCCTBCHHBIX
KOTHUTUBHBIX CUCTEM;

0 MOJENAX, METOJAX U CPEACTBAX KOTHUTUBHOM HAYKH, CBSI3aHHBIX C MHXKCHEPUEH 3HAaHUHN
Y TOJJEP>KKOM MIPUHSITHUS PEIICHUN;

3ajja4 MHKEHEPUH 3HAHUH U 00IIEero NoaX0/1a K UX PELICHUIO;

CTPYKTYpPBI IH(POBOTO NBOMHMKA ISl TUIIOBBIX 3a/1a4;

YMEHHA:

paspabarbiBaTh 0a3bl 3HAHUIN Ha CTICUATBHBIX SI3bIKAX MPEICTABICHIS 3HAHMUIA,
pa3pabaTbIBaTh MPUIIOKEHUS C UCIIOIB30BAHUEM CIIEIIUAIBHBIX OMOIHOTEK ISl 00pabOTKH
CTCIHATBHBIX S3BIKOB MPECTABICHUS 3HaHUH (Ha MPUMEpe CEMaHTUYECKUX 0a3 3HaAHW);
CO3/1aBaTh MOJICIIH MHOTOAr€HTHOTO YIIPABIICHUS C DJIIEMEHTaMU KOTHUTHBHOCTH,;

HaBBbIKH:

CTPYKTypU3allisi 3HaHW B rpadudeckue (GOpPMbI Ul MOCICAYIOIIErO MPUMEHCHUS B
CHCTEMax Ha OCHOBE 3HAHUM;

dbopmanu3auy 3HaHUH ¢ UCTIOIB30BaHUEM TexHomoruii Semantic Web Stack;

peIleHUsT TPAaKTHYECKMX 3aJad 10 pa3padOTKe MNPUIOKEHHH Ha OCHOBE 3HaHUA,
peanu3yomux 4acTh GyHKINOHATIA HU(PPOBBIX IBOHHUKOB;

pellieHUs] YaCcTHBIX 3aJad [0 CO3JaHUI0 W M3YYCHHUIO MOJeNieci MHOTOareHTHOTO
yIpaBJICHUSI C JJIEMEHTAMU KOTHUTHBHOCTH Ha TMPHUMEPE HCIOJIb30BAHUS CHCTEMBI
moaenupoBanus AnyLogic.




2. PacnipenesieHde TPYAOEMKOCTH OCBOCHUS JMUCHMIUIMHBI MO0 BHAAM y4eOHO# padoT

1 (popMBI TeKyLIEro KOHTPOJISI H IPOMEKYTOYHOM aTTecTaluu

2.1. Buabl yueOHoil padoThl

Bunsl yueOHoI paboThI TpynoemkocTs o
ceMecTpam

JIeKIIMOHHbBIE 3aHATHS 24

[TpakTrueckue 3aHIATHS 24

CamocrosTenbHas padora 20

Yacel Ha KOHTPOJIb 4

OO01mast Tpy10€MKOCTh OCBOCHHS 23.e. (72 a.u.)

JMCIATUTHHEI

2.2. @opMbI TEKYyLIEro KOHTPOJISA M NPOMEKYTOYHOM aTTeCTAlUN

@®opMbl TeKYIIEro KOHTPOJSE M NMpoMe:kyTouHo# | KosimuecTBO o ceMecTpam
arTecTallu

Texkyuuii KOHTPOJIb

TecTnl (HEe MeHee) | 11

IIpomes:kyTOUHAS aTTeCTANMS

3a4eTsl, T. | 1

3.1 Pa3znenbl AUCUMIVIMHBI M BUAbI Y4e0HOI padoThI

Ne paznena | Pazgeabl AMCHUIVIMHBI, MeponmpusATHsS Tekyuiero | JIek, Ilp, CP,
KOHTPOJIA ay ay ay
Bcerynnenue
Monayns 1. | Teopetndyeckre OCHOBbI MHKEHEPUH 3HAHUI
1. OBOIONUS KOHIIEMINI MEXaHU3AIUU MBIITUIEHUS 8 4 5
Tect o Teme 1
2. Mopenu npeacraBiaeHus 3HAaHUN 2 2 1
Tect mo Teme 2
Tect no moaymo 1
Monynb 2. | KoTHUTHBHBIE CUCTEMBI IOIJICPKKU IPHHSITHS PEIICHUH
3. CucteMbl Ha OCHOBE 3HAHUM 2 1 2
Tect o Teme 3
4, CemanTuueckas hopmanu3anys 3HaHUH 7 7 5
Tect mo Teme 4
d. HeiiponHsble ceTu B cOCTaBe CUCTEM Ha OCHOBE 3HAHMI 2 2 2
Tect mo Teme 5
6. MHoroareHTHasi OpraHu3aIysi KOTHUTHBHBIX CHCTEM 2 7 4
TecT mo Teme 6
1. IlepcrieKTUBBI pa3BUTHsL KOTHUTUBHBIX CUCTEM 1 1 1
Tect mo Teme 7
HToro no BugaM yue0Hoii padboThI: 24 24 20
HTorosas arrecranus 4
O01asi TPy10€MKOCTh OCBOEHHUSI: a.4. / 3.€. 7212




4.2. Conep:xxaHue pa3/iesioB QU CHUIIHH

Pa3gen nucuunanHbI

Conepxanue

BBenenue

00 akTyalbHOCTH TeMaTHKH Kypca. [1naH.

Moayas 1. TeopeTnuecKkue 0CHOBbI HHKEHEPUH 3HAHMI

KOHI.[GHI_II/I}I 3HAHUA W OCHOBHBIC 3JTallbl MEXaHU3allun
MBIIUIEHUS B HUCTOPUYECKON PETPOCHEKTHBE. DBOIIOLMS
MAalIMHHOTO TMPCACTABJIICHHUA MBINUICHUSA KaK pPE3yJIbTaT

Tema 1. DOBomromuss  KOHIENIHMHA | DBOJIOIUU (UIOCO(CKUX, TOTHICCKUX ¥ MAaTEMAaTHUYECKUX

MEXaHM3AIUH MBILICHUS koHuenuuii. dopManuszauus MOJAENECd MBILUIEHUS B
TEXHHUYECKUX  CHUCTeMaxX. BpluuciurenbHas  TEOpus
co3HaHus. Heipornoaxon u poOOTHU3MPOBAHHBIN MOAXOA K
MEXaHU3aIuH MBIIIICHUS.

Tema 2. Monenn npexacrasineHus | Mogenu  mpeicTaBleHUs — 3HAHMM:  IPOAYKIMOHHAf,

3HAHUS ceMaHTH4ecKas, pperMoBasi, JoruuecKas

Monay.ab 2. KOTHUTHBHBIE CHCTEMbI NOIePKKH NPUHATHS pelieHuii

Tema 3. CucTteMEI Ha OCHOBE 3HAHUU

CucreMbl Ha OCHOBE 3HAHMU U MOAXOJ K UX peaau3aluu.
[IoHATHE KOTHUTUBHOM CHUCTEMBI C HHXXEHEPHOW TOYKHU
3peHus. [lpakTnueckue 3agaud KOTHUTHBHBIX CHCTEM.
Texuuueckoe moHsaTHe 3HaHui. Konuenus paboTb
CHUCTEeMbl Ha OCHOBE 3HaHWHU. [loHATHE mTpOrpaMMHOro
areHTa v ero OTJIUYHS OT JPYTUX MPOrPAMMHBIX CPEJICTB.
[lonsATHA CHHTaKcHca, CEMAHTHMKA M KOHTEKCTa 3HaHUMU.
SIBHbBIE 3HAHUS U HESIBHBIE.

CemaHTHYECKHME CETM W HUX COCTAaBHbIE KOMIIOHEHTBI.
[IpencraBnenue 3HaHuil B popme CyxaeHUH (TPUILIETOB).
CpaBHEHHE CEMaHTHYECKHX 0a3 3HAHUW W HEHPOHHBIX
cereit. Ponmp um 3amaum 0a3pl 3HAHWH B KOTHUTHUBHOMN
CUCTEME.

Tema 4.
dhopmanm3anus 3HaHU I

CemanTnueckas

Crek TexHonmoruii Semantic Web s paboTel o
3HaHuAMU. TpeyronpHuk dpere s JIydiero NOHUMAaHUS
pasleNeHnus JJIEMEHTOB CEMaHTHYeCKHMX 0a3 3HaHUU Ha
KJIacChl M HX WHAMBUAGLL. TWIBI CBONMCTB/OTHOLIEHHHA B
pamkax Semantic Web Stack. YpoBHu wnepapxuueckoi
mogenu Semantic Web Stack: yposenb pecypcoB u
JauTepanoB, ypoBeHb Hortanuii, ypoBauu RDF u RDFS.
Texnonorust 3ampocoB SPARQL. WHCTpyMeHTHI st
pa3paboTku npuiIokeHui Ha ocHoBe Semantic Web Stack.
[Tonsitne MdpoBOro IBOMHWKA, €r0 KOMIOHEHTBI U HX
B3aMMOJICIICTBHE: CHUCTEMa YMpaBJICHUs Oa3zaMH 3HAHHIA,
cpela BBINOJHEHUS MOJIENICH, XpAaHWIHUIIE MOJENIEH,
MOJAYJIb TOJIY4eHHUS] MOJENEH, XpaHWIUIIE HEHPOCETEBbIX
MojieNield, KOMIIOHEHT JJii paboThl ¢ HEWPOCETEBBIMHU

MOJIENIIMU, CUCTeMa yIpaBiieHHs 0a3aMH  JaHHBIX,
KOMIIOHEHT  IPOBEIEHHS  JKCIEPUMEHTOB,  MOJIYJb
IPOBEPKH  MOJeNed, MOIyJlb  IIOMCKa,  CHUCTEMa

MOHHUTOPHHTA, CHCTEMa YIPABICHUS.
3agaum, penraeMble C MOMOIIBIO TEXHOJOTUH LU(POBBIX

nBorHUKOB. CpenctBa  MOJETUPOBAHHUS  ITU(POBBIX
nBoviHukoB: Hotamms IDEFO  w  ¢dyHkumonansHoOe
MOJICIUPOBAHUE.
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Posp norukm u  JOrMYecKMx MOJENEd B paMKax
CEMAHTUYECKUX 0a3 3HAHUH. Knaccudukanus
MPUMEHSIEMBIX TPAaBHJ IO THUIY 3JEMEHTOB: MpaBuUjia Ha
OCHOBE KJIaCCOB, OTHOIIEHWM M MHIUBHAOB. SI3BIK TEOPUU
MHOJKECTB, SI3bIK (POPMAIBHOTO OINUCAHUS OTHOIICHUH,
TUIIBI  OTHOIIeHMM. JIorMka BBICKA3BIBAHUM, JIOTHKA
MPEIUKATOB, NECKPUIIIIUOHHAS JIOTHKA — U (hopMaTu3aIus
CYy)KJIeHH Ha uX s3blkax ¢ momonisto cios OWL creka
Semantic Web.

Co3maHre  CHUCTEM  YOPABJICHHS  TEXHOJOTUYECKUMH
npoueccamu. Llenn ynpasieHuss U KIIOUYEBBIE MMOKa3aTeIn
3 PEeKTUBHOCTH. Hetanu peanu3anuu CUCTEM
MOHUTOPHHTA Ha OCHOBE 3HaHWH. PazpaboTka xpaHunuia
dbopMyaT W MaTeMaTHYECKMX MOJENeH, ux (HOpPMBI
XPaHEHUsI, CIIOCOOBI BHI30BA C MPUMEHEHUEM 3HAHWMA IS
WHTETpAallM B KOTHUTHUBHYIO CHCTeMY. Bpruucienue
VOPABJISIIOLIETO  BO3JCUCTBUS HA OCHOBE  TEKYIIHUX
MOKa3aTesie U Ha OCHOBE MPEJICKa3aHHOT0 MOBEJICHHUS.

Tema 5. HelipoHHbIE ceTH B COCTaBe
CUCTEM Ha OCHOBE 3HAHUU

HckyccTBeHHBIE ~ HEWpOHHBIE  ceTH  Kak  (opma
MaremMaTuyeckux wmojenei. IlpumeHeHne HEMpOHHBIX
ceTell Kak YHHMBEPCAJIbHBIX CPEACTB aNMpPOKCUMALIMU
CIOXKHBIX (DyHKIMI. HekoTophie THUIIBI HEUPOHHBIX CETEH
U pelaeMble UMH 3anadd. HeWpoHHBIE CeTH B PEKHUME
OCHOBHOW  pa0bOThl, BBI3OB HAa  OCHOBE 3HAHWH
peam3ylomux WX MpOrpaMMHBIX MeTronoB. OOMeH
JJAaHHBIMM C CHUCTEMOM MOHUTOPUHIAa U MPOTHO3UPYIOUIEH
CUCTEMOH.

Hetiponnsie cetn B pexkxume oOydeHwus. ['eHeTHueckwii u
rpaiueHTHBIN MOAXO/bI K 00y4YeHHIO ceTel,
9KCIIEPUMEHTAIILHOCTh XapakTepa 00y4eHHs CeTH. 3ajaaya
pa3paboTKu CcHCTEM, CaMOCTOSTeNbHO (0e3 ydacTus
YeJIoBeKa) OOydJarImux HEWpOHHBIE ceTu. Ponb 0asbl
3HaHM B TMpormecce OO0ydeHUss u ee Tpedyemoe
CoJIepKaHue.

Tema 6. MHoroareHTHasi OpraHu3anus
KOTHUTUBHBIX CHCTEM

KoHnenuus MHOroareéHTHOH KOTHHTHUBHOW CHCTEMBI KakK
00bCAMHEHHE  KOTHUTHUBHBIX  areHTOB,  CIIOCOOHBIX
B3aUMOJICCTBOBATh JPYr C JAPYIrOM MpPH KOJUIEKTUBHOM
pELIEHNH CJIOXHBIX 3anad. KoHuenmus, BKIIOYArOUIas
cocraBHble dYactu YOexaenue, Kemanume, HamepeHwue,
obo3navaempie  abbpeBmatypoii  BDI  (Belief-Desire-
Intention).  KoiiekTuBHOE  MHOBEIECHHE  MOOMIBHBIX
KOTHUTUBHBIX areHTOB-pOOOTOB. PemeHue 3agaum 10
U3MEHEHUI0O M 3alyCcKy MOJeJedl C  3JIEeMEHTaMH
KOTHUTUBHOCTH B paMKaxX areHTHOro mojAxoja K
MO/ICJIUPOBAHUIO B WHCTPYMEHTAJIbHOU CHCTEME
AnyLogic, co3ganue kotopoii ceszano ¢ CII6ITY

Tema 7. IlepcrnekTuBbl  pa3BUTHUA
KOTHUTUBHBIX CUCTEM

Pormp w pa3paboTka KOTHUTHUBHBIX CHCTEMBI IS
MIPUMEHEHUS B KayecTBe KOPIOPATUBHBIX
UH(POPMALIMOHHBIX CHCTEM.

3agaun peanu3aluyd TMOUCKOBBIX CHCTEM CO CBOWCTBOM
KOI'HUTUBHOCTH. TPYI[HOCTI/I U BBI3OBBI, BO3HHUKAIOIIUC
MIPU UX MOJICTMPOBAHUH U MMPAKTUUECKOU pean3allii.
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[IpumeHeHre  KOTHUTHBHBIX ~ CHCTEM I 3ajauud
YOPABJICHUS NPEANPUITHEM B  YCIOBHSX  IOJHOIO
VCKJIIOUEHMSI YEJIOBEKA U3 3TUX KOHTYPOB YIIPABJICHHUS.

6. JIabopaTopHbIH NPAKTUKYM

He npenycmorpen.

7. IllpakTHYecKHe 3aHATUSA

IIpuMepHBIi CIMCOK IMPAKTUYECKUX 3aHATUN U TPYJOEMKOCTHU:

TpynoémkocTn
Ne . a.u.
HaumeHoBaHHMe NMPAKTHYECKHUX 3aHATHI
paszaesa JAucTtanuuoHHas
dopma
1. Konneniusa 3HaHUS 1 MEXaHU3aLUI MBIIIICHUAS 1
2. DBOJTIOIMS MAIIMHHOTO NMPEACTABICHUS MBIIUICHUS 1
3 Qopmanuzanus MOJENEH  MBIIUICHHS B  TEXHUYECKHUX 1
' cucTeMax. BeruucnurenabHasi MOJENb MBIIITICHUS
4 Heiipormoaxom 1 poOOTH3UPOBAHHBIN MOIX0] K MEXaHU3AIUU 1
MBIIUICHHUSI
5 Mopenu [PEACTaBIICHUS 3HAHUMN: POAYKIIMOHHAS, 2
' ceMaHTH4ecKas, (pperiMoBasi, JoruuecKas
6 Pa3paborka rpaduveckoro mMpeacTaBIeHUS CEMaHTHUECKON 1
CeTH
7 Pa3paboTtka  mpuiokeHMsT Ha ~ OCHOBE  3HAaHMA ¢ 2
' ucnosb3oBanuem oudanorexu dotNetRDF
8 Pazpabotka cTpykTypel W (GYHKIMOHAJIBHBIX MOJEEH 9
' 1M (POBOTO TBOMHHKA
9 Cozpanme u©  QopmManu3anMs  OpaBWI, [POTrpaMMHAs 9
' peanu3aiys ux oopaboTunka
10. Pa3paboTka KOTHUTUBHOW CHCTEMBl MOHUTOPUHTA 1
11 Pa3pa60vTI<a CPEACTB AJIS 3aIycKa U 00y4YeHHs HEHpPOCETEBBIX 9
Moenei
N3ydyenne ocHOB pabOTBI € CHCTEMOW MOJEITHPOBAHUS
12. AnyLogic TUTS MTOCJIETYIOIIETO CaMOCTOSITEIBHOTO 3
WCII0JIb30BaHUSI CUCTEMBI.
W3ydeHne 1 0CBOCHHE areHTHOTO MOAX0/1a K MOACTUPOBAHUIO
Ha TpuUMepe BapuaHTOB Mojaenu «PoOOTHI-yOOpIIMKIY» U
13 PacCMOTpPEHHH MHOTOAreHTHOM OpraHu3ali CHCTEM C 4
JJIEeMEHTAaMU KOTHUTHUBHOCTH. [IThb BapuaHTOB MOJETHU
MOATOTOBJIEHBl U pa3MEUIeHbl Ha caiiTe yueOHOro Kypca JUis
3arpy3KH CIyIIATEIEM.
14. Peanmu3anus cucTeMbl NOUCKa B KOTHUTHUBHBIX CHCTEMAaX 1

8. Opranmsauus v y4eOHO-MeTOAMYECKOe 0O0ecredeHHe CaMOCTOATENbHOM

dopMupoBaHUE 3HAHMI, HABBIKOB U YMEHUH B cepe MpUMEHEHHs 3JeKTPOHHOTO O0Yy4eHus,
OHJIAMH-KypCOB B 00pa30BaTEIbHOM IIpOLECCE.




Bua camocTosiTeibHOM padoThI

IIpumepHasi TPY10€MKOCTh

Texymas CP

CaMOCTOSATEIILHOE U3YUCHUE PA3/IEIIOB T CIIUTLITHHBI 10

BBITIOJIHCHUE JIOMAIITHUX 3aJIaHUM, JOMAIITHUX 10

KOHTPOJIBHBIX pabOT

MOJITOTOBKA K KOHTPOJIbHBIM paboTam 0
Hroro tekymei CP: 20 a.u.

9. YueOHO-MeTOANYECKOE o0eceyeHue U CIUIIINHEI

9.1. Aapec caiita Kypca

OnnaiiH-kypc pasmemieH Ha HammonansHO# miatdopme

https://openedu.ru/course/spbstu/COGCS/

9.2. PekomeHnayeMas auTeparypa

OcHoBHas1 JiuTEpaTypa:

OTKPBITOTO  00a30BaHUS

Ne HaumeHoBaHue I'ox u3a. Hcrouynuk

1 CrankeBnu JI. A. KOrHUTUBHBIE CHUCTEMBI U POOOTHI: 2019 HBK CIIoITY
monorpadus / JI. A. CrankeBud [DIEKTPOHHBIH
pecypc]. — CII6. : [IOJIMTEX-ITPECC, 2019. - 631 c. —

Pexum JOCTyMa: https://elib.spbstu.ru/dl/2/i19-
63.pdf/view.

2 Ony¢pue B.A. IlpoekTHpoBaHHE HHTEIIEKTYaIbHBIX 2020 WBK CII6ITY
cucTeM ympasieHus: yued. mocobue / B. A. Onydpuen
[OnexTponnslii pecypc]. — CII6.: [TIOJIMTEX-IIPECC,

2020. - 132 C. - Pexum JOCTyTIA:
https://elib.spbstu.ru/dl/2/s20-44.pdf/info.

3 I'puropse M. AnyLogic 3a tpu aus. IIpakruyeckoe 2017 https://www.anyl
nocobue M0  HMMUTALUOHHOMY  MOJCITHPOBAHUIO ogic.ru/resources/
[DnexTponnsiii pecypc]. — Anylogic. 2017. — 273 c. - books/free-
Pexum JOCTyTIA: simulation-book-
https://www.anylogic.ru/resources/books/free- and-modeling-
simulation-book-and-modeling-tutorials/ tutorials/

JlonoHUTeILHAS JJUTEpaTypa:
Ne HauMenoBanue I'ox n3n. HcTounuk
1 2014 https://www.anyl

Boer B. /I. KomnbrorepHoe monenupoBanue: ITocoOue
JUI MIPAKTUYECKUX 3aHATHH, KypCOBOTO M JUILIIOMHOIO
npoekTupoBanus B AnyLogic7. — CII6.: BAC, 2014. -
432 c.

ogic.ru/upload/Bo
oks_ru/Compyute
rnoe_modelirova
nie_v_AnyLogic
_7 Boev_VD.pdf

Pecypcol UHTEpHeTA:

[Topran https://www.anylogic.ru/



https://openedu.ru/course/spbstu/COGCS/
https://elib.spbstu.ru/dl/2/i19-63.pdf/view
https://elib.spbstu.ru/dl/2/i19-63.pdf/view
https://elib.spbstu.ru/dl/2/s20-44.pdf/info
https://www.anylogic.ru/resources/books/free-simulation-book-and-modeling-tutorials/
https://www.anylogic.ru/resources/books/free-simulation-book-and-modeling-tutorials/
https://www.anylogic.ru/resources/books/free-simulation-book-and-modeling-tutorials/
https://www.anylogic.ru/resources/books/free-simulation-book-and-modeling-tutorials/
https://www.anylogic.ru/resources/books/free-simulation-book-and-modeling-tutorials/
https://www.anylogic.ru/resources/books/free-simulation-book-and-modeling-tutorials/
https://www.anylogic.ru/resources/books/free-simulation-book-and-modeling-tutorials/
https://www.anylogic.ru/resources/books/free-simulation-book-and-modeling-tutorials/
https://www.anylogic.ru/

9.3. Texnnuyeckue cpeacTnsa odecnevyeHus JTUCHUUIIHHbI
OwnnaifH-Kype, pa3MEIICHHBIH Ha HAIWOHAIbHAS IUIATGOpPME OTKPBITOrO OOpa3oOBaHUS -
https://openedu.ru/.

10. MaTepuanbHO-TeXHHYeCKOe o0ecnevyeHne I CUUIIINHBI
Pabouee mecto oOywarommuxcs: KOMIBIOTEphl He MeHee dem 6 [0 omepaTuBHOW maMATH,
oreparonHas cuctema He Huxke Windows 7 (x64), HAyIIHUKY, TOAKITIOYEHNE K ceTH MIHTepHET.

11. Kputrepuu oueHUBaHNS U OLIEHOYHbIE CPeICTBA

11.1. Kputepuu ouieHNBaHUA

HroroBas arrectauus: 3a4eT B GopMe TECTUPOBAHUSI.

®dopma KOHTPOJIS: TECTUPOBAHHUE C OTPAHUYEHUEM T10 BPEMEHH.

Kpurepuii oueHku pe3yabTaToOB: OTMETKA «3a4TE€HO» CTAaBUTCA B CiIy4yae, €CJIU CIyIIaTelb
OTBETUJI MpaBUIILHO OoJiee ueM Ha 70% BOMPOCOB.

11.2. Ouenounble cpeacTBa

IIpumepul 6onpocos 0 umo2060 ammecmayuu:
1. CgoiicTBa, XapaKTepHbIE 1T KOTHUTHBHOI'O arcHTa

d. aBTOHOMHOCTH JEHUCTBUHI

PEaKTUBHOCTD 110 OTHOILIEHUIO K Cpejie, B KOTOPON HAXOAMUTCS areHT
MIPOAKTUBHOCTD ISl JOCTUKEHUS LIETTN
KOMMYHUKAOCJIBHOCTD (CBSI3b C APYTMMU areHTaMH )
MHTEJUIEKTYAJIbHOCTh C TOUKH 3PEHUS PEAIN3yEeMbIX aITOPUTMOB MOBEICHUS
(GYHKIIMOHATIBHOCTD MOBEICHUS
00BEKTHASI OPUEHTHUPOBAHHOCTH

@~oooo

2. OcHOBHOE OTIIMYHE MTPOLIECCa MPUHATHUS PEIIEHUI KOTHUTUBHBIMU CHCTEMaMH OT Tpolecca
MPUHATHS PEUICHUsI APYTUMHU CUCTEMaMU

a. aJNrOpUTMBI MPUHATHUS PELICHUI Y KOTHUTUBHBIX CUCTEM 0oJiee a/laliTUBHBIE, YEM Y
JIPYTUX CUCTEM

b. KOrHUTHBHAs CHCTEMa COJIEPXKUT M MIPUMEHSIET OOJIBIIIE AITOPUTMOB, YeM JIF00ast
Apyrasd

C. B COCTaBE KOTHUTUBHOWN CHCTEMBI PEllIEHUsI IPUHUMAIOTCS MapajuIeIbHO B HECKOJIBKUX
BBIYMCIIUTENIbHBIX MPOIECCax

d. BBIOOp AITOPUTMOB MPHUHATHS PEIICHHUI 3aBUCHUT OT COJCPIKAIINXCS B CUCTEME 3HAHUI

12. MeToanuyeckne peKOMEHIAIUY 110 OPTraHU3ANUU U3YyYeHHU S TUCHUTIMHBI

OcHOBHOI MaTepuai U31araeTcs B OHJIaH-KypCe, X0l OCBOEHUsI MaTepuasa KOHTpoaupyercs. B
Ka4yecTBEe JOINOJHEHUs CTYJEHTaM PEKOMEHAYIOTCS MCIIOJIb30BaTh Takue 00Opa30BaTENIbHBIE PECYPCHI,
KaK OTKPBITHIE BUACOJEKIUM M KOHCIEKTHI JIEKIMH. JIJI1 3aKpersieHUs TEOPETUUYECKUX 3HAHUM U
IIOJIyYCHUsI HABBIKOB PpEHICHMS IPAKTHUYECKUX 3aJad CTYACHTAM MpENIaraloTcs 3alaHus Uil
CaMOCTOSITEJIbHOTO BBIIOJIHEHUST M TECTOBBIE 3aJaHUSl AJI KOHTPOJS TEKYLIEH YCIIEBa€MOCTH.
KoHTpob ycBOEHHUS N3Yy4EHHOIO MaTepHalla OCYHIECTBIIAECTCS MOCPEICTBOM TeCTUpOBaHus. Mtorosas
aTTecTalus IPOU3BOJUTCS B XO/1€ TECTUPOBAHUS.

13. Anjantauusi paéoueii nporpamMmmbl aJs jgui ¢ OB3

AnanTupoBaHHas TMporpaMMa pa3palaThIBaeTCs TMPHU HAIMYMAW 3asBJICHUS CO CTOPOHBI
oOyuaromerocss  (poauTesncii, 3aKOHHBIX  MPEACTABUTEICH) ©M  MCAMIIMHCKHX  ITOKa3aHWi
(pexoMeHTaHMAMU TICUXO0JIOTO-MEANKO-TIEIArOTHYECKOM KOMHUCCHH ).

Jlis  WHBaIWAOB aJanTUpPOBaHHas oOpa3oBaTellbHAs MporpaMMa pa3pabaThiBaeTcs B
COOTBETCTBUH C MHAWBUIYATLHON TPOrPAMMON peadMIUTAIIH.


https://openedu.ru/

[Tpunoxenue 1

K pabodeii mporpaMMe JUCITUTLIAHBI
«KOTHUTHBHBIE CHCTEMBI YIIPABIICHUSI»
Ha ocHoBe PI'OC BO

Konpr pesynsraTtoB ocBoerust OITOIT (kommerenmuii), GopMypyeMbIX cOTJIaCHO TPeOOBAaHUSIM JICUCTBYIOMHNX (DeiepatbHBIX TOCYAapPCTBEHHBIX
O6paBOBaT€J'IBHBIX CTAaHAAPTOB IO COOTBCTCTBYIOIIUM HAIIPABJICHUAM IMOATOTOBKHU U CIICHHUAJIBHOCTAM BBICIICTO 06p8.30BaHI/I$I, AKTYaJIMU3BUPOBAHHBIX Ha

OCHOBE MTPO(ECCHOHATFHBIX CTAaHIAPTOB

Kon
npaBneHus
08.03.01 | 08.05.01 | 09.03.01 | 09.03.02 | 09.03.03 | 09.03.04 | 10.03.01 | 10.05.01 | 10.05.03 | 10.05.04 | 11.03.01 | 11.03.02
Kon nunnukaropa
na-1 YK-1 YK-1 YK-1 YK-1 YK-1 YK-1 OK-1 OK-1 OK-1 OK-1 YK-1 YK-1
-2 OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 I1K-2 OIIK-7 | OIIK-8 | OIIK-4 | OIIK-3 | OIIK-3
NJ-3 OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 ITK-2 OIIK-7 | OIIK-8 | OIIK-4 | OIIK-3 | OIIK-3
Kon
TIPaBIICHUS
11.03.04 | 12.03.01 | 12.03.04 | 13.03.01 | 13.03.02 | 13.03.03 | 14.03.01 | 14.05.01 | 14.05.02 | 15.03.01 | 15.03.02 | 15.03.03
Kon nnankaropa
na-1 YK-1 YK-1 YK-1 YK-1 YK-1 YK-1 YK-1 YK-1 YK-1 OK-1 OK-1 OK-1
-2 OIIK-3 | OIIK-4 | OIIK-4 | OIIK-1 | OIIK-1 | OIIK-1 | OIIK-2 | OIIK-3 | OIIK-3 | OIIK-5 | OIIK 3 | OIIK-9
-3 OIIK-3 | OIIK-4 | OIIK-4 | OIIK-1 | OIIK-1 | OIIK-1 | OIIK-2 | OIIK-3 | OIIK-3 | OIIK-5 | OIIK-3 | OIIK-9
Kon
npasneHus’
15.03.04 | 15.03.05 | 15.03.06 | 16.03.01 | 19.03.01 | 19.03.04 | 20.03.01 | 22.03.01 | 22.03.02 | 23.03.01 | 23.03.02 | 23.05.01
Kon nunnukaropa
-1 OK-1 YK-1 YK-1 YK-1 OK-1 YK-1 YK-1 YK-1 YK-1 YK-1 YK-1 YK-1
-2 OIIK-3 | OIIK-6 | OIIK-11 | OIIK-7 | OIIK-5 | OIIK-1 | OIIK-1 | OIIK-5 | OIIK-5 | OIIK-4 | OIIK-4 | OIIK-5
NJ-3 OIIK-3 | OIIK-6 | OIIK-11 | OIIK-7 | OIIK-5 | OIIK-1 | OIIK-1 | OIIK-5 | OIIK-5 | OIIK-4 | OIIK-4 | OIIK-5

! Ko HanpapiieHHs MOATOTOBKH (CIIEHMAILHOCTH)




OJ1 HaTIPaBJICHHS"

23.05.02 | 27.03.02 | 27.03.03 | 27.03.04 | 27.03.05 | 28.03.01 | 29.03.04 | 18.04.01 | 19.04.04
Kon nnaukaropa
-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1
NJI-2 OIIK-5 | OIIK-6 | OIIK-6 | OIIK-6 | OIIK-10 | OIIK-4 | OIIK-4 | OIIK-2 | OIIK-4
NJ1-3 OIIK-5 | OIIK-6 | OIIK-6 | OIIK-6 | OIIK-10 | OIIK-4 | OIIK-4 | OIIK-2 | OIIK-4

11




¢denepajbHOE rocyAapCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUpekK/IeHUe
BBICIIEr0 00pa3oBaHUs
«Cankr-IlerepOyprexuii mourexuuueckuii ynusepeurer [lerpa Besmkoro»

E.M. Pa3sunkuna
2020 r.

\
.

«KoMIbIOTepHBIM MHKUHUPUHT B IU(DPOBOM MMPOSKTUPOBAHUU U TIPOU3BOCTBEY

Haumenosanue oucyuniunw

PazpaGoTunk

HarpapieHnust IOAroTOBKH (CHEHAIBLHOCTH)

Kpayuduxanus BoITyCKHUKA

OOpazoBaresibHbIA CTaHIApT

COI'NTACOBAHO

PyKWO@H
£ //’H.B. [TankoBa

« AL é?é) 20 2.

I/IHCTI/IT}/T NEPEAOBLIX TPOU3BOACTBCHHBIX TEXHOJIOTHH

Haumenosanue Hncmumyma/solcuteii Kol

02.03.02 ®yngameHTanpHasi HHQOpMATHKA W HH(QOPMALMOHHBIE
texnosiorny, 02.03.03 Maremaruueckoe oOecrieueHne M aJIMHHH-
CTpUpOBaHKE MHPOPMaLUMOHHBIX cucTeM, 03.03.02 dusuka, 09.03.01
Wudpopmarika U BeluncauTebHas Texuuka, 15.03.01 MammnocTtpo-
enne, 15.03.02 TexHojornyeckue MalMHbl ¥ 000pyJOBaHKE,
15.03.03 Tlpuxnaanas mexanuka, 15.03.04 Apromartnszaums TeXHO-
JIOPMYECKHUX MpoLeccoB K nponssoacts, 15.03.05 Konctpykropcko-
TEXHOJIOTMYecKkoe ofecrneyeHne  MallHHOCTPOUTEbHBIX — [IPOU3-
BoacTB, 15.03.06 Mexarponnka u podortorexnuxa, 20.03.01 TexHo-
cepnas 6ezonacHocTb, 20.05.01 TMoxapras 6e3onacHocTs, 22.03.01
MarepuasnoBejieHde ¥ TexHosoruu marepuanon, 22.03.02 Meran-
ayprusi, 23.03.01 TexHosiorus TpaHCNOpTHLIX npoueccos, 23.03.02
HaszemHble TpaHCMOPTHO-TEXHOJIOrMYeckue Komuiekesl, 23.03.03
DKCIuTyaTaluust TPAHCTIOPTHO-TEXHOJOTHYECKHX MalIMH M KOMILIeK-
coB, 23.05.02 TpaHcrnopTHbIE CPEACTBA CTEUMANILHOIO Ha3HAYEHUs
24.05.02 TlpoeKkTupoBaHHe aBHALMOHHbLIX W PAKETHbIX ABUIATENICH,
43.03.01 Cepsuc, 03.04.02 ®Ousuka, 22.04.01 Marepuanosenetue 1
TexHosoruu marepuainos, 35.04.06 Arpounkenepus, 44.04.01 Iena-
rorudyeckoe obpazosanue, 03.06.01 dusuka n acTpoHOMMUS

Koo u naumenosanue

bakanapp / Criermanuct / Maructp / MicciienoBatesis.

[IpenioiaBaresb-ucciie1oBaTellb
JleWcTBYIOIMH ~ CTAaHAAPT [0 COOTBETCTBYIOLIEMY
HAIIPABJICHHIO [TOJI'OTOBKH

Cootserctyer CYOC CIIOITY

VYTBepxKaeHa NPOTOKOIOM 3aCeanus
YMC CIIoITY

ord3 .09 2020 Ne 7




PII/I paspaGorann:

AHTtoHoBa Onpra BnaguMupoBHa, JOLEHT Bbiciiel Kol MEXaHUKH U IPOLIECCOB yrpaBiaeHus Mu-
CTUTYTA MIPUKIIAJHON MAaTEMaTUKU U MEXAHUKH,

Tapacenxko @enop JAMmurpueBud, UHKEHEp-uccienosarens VHXUHUPUHTOBBIM LIEHTP, LleHTp KoM-
NBIOTEPHOr0 MHKMHUpUHTA, L{enTp HanuonanbHONM TEXHOJIOIMYECKOW MHULIMATUBLI «HoBBIE ITpous-
BOJICTBEHHBIE TEXHOJIOTUHY,

CkaninHa Mapuna KoHCTaHTMHOBHA, HMHXKEHEp-UcclieoBarenb VHKUHUPHUHIOBBIA LEHTp, LleHTp
KOMIIBIOTEPHOr0 MHKMHHUpUHTa, Llentp HanumonanbHONM TEXHOIOrMYECKOM HHULMATUBBI «HOBBIE
IIPOU3BOJCTBEHHBIC TEXHOIOTUUY,

Cankyuan Cepreii Biaanumuposud, cT. npenojasatenb MHCTUTyTa NeperoBbIX MPOM3BOACTBEHHBIX
texnosoruit CIIOITY.



1. llesin u nJIaHMpYyeMble Pe3yabTAThl U3yUYeHUSs U CUUIIIMHbI
Heab ocBOeHUs TUCHUILINHBI

dopMHpOBaHUE KOMIIETECHIMN B 00JIACTH MPOEKTUPOBAHUS C MPUMEHEHHEM LU(POBBIX T'€OMET-
PHYECKUX MOJIeNei, 3HaHUsI OCHOB aITUTHBHOTO TIPOM3BOJICTBA, TIOATOTOBKH PACUETHBIX MOJEIICH U BbI-
MOJIHCHUS paCUCTOB IMPOYHOCTHU U ONITUMH3AIINH, a TAKIKC HABBIKOB U yMeHI/Iﬁ B O6J'IaCTI/I MOACIINPOBAHUA
TpoIriecca JIMThsl METa/UIOB C MIPUMEHEHHEM MporpaMMHBIX cucteM Autodesk Fusion 360, Altair Inspire u
Altair Inspire Cast.

PesynbTaThl 0OCBOCHHMS OCHOBHOM NpodeccHoHAIbHOI 00pa30BaTeIbHOI MPOrpaMMbl

Kon Nuaukaropsl 1ocTukeHus pe3yabTartoB ocBoennsi OIIOII (komneTeHmi)

WJI-1 Ocy1ecTBisieT NpOEKTUPOBAHKE © NPHMEHEHHEM U(PPOBBIX TEOMETPUUECKUX MOJIENICH, B
TOM YHCJIE C YYETOM OTPaHUYCHUN aJIMTUBHOIO POU3BOICTBA

ne) [IpoBOIUT MOATOTOBKY MOJIeNel AeTaneid U cOOpPOK /ISl BBIOJIHEHUS PACcYeTOB IMPOYHOCTH
Y ONITUMU3ALNN

-3 BeinosnHseT NoAroTOBKY pacdeTHBIX MoJeNel Aetanel u cOOpOK Ul MOAEIMPOBAHUS IIPO-
11€CCa JIUThSI METAJUIOB ¢ IPUMEHEHHUEM IPOIPAMMHBIX CUCTEM

CoOTBETCTBHE MHIUKATOPOB JOCTHKEHUS KoMneTeHIIn pe3dynbTataMm ocBoeHus OIIOII cormacHo
TpeOOBaHUSM NEHUCTBYIOMINX (eAepaTbHBIX TOCYIaPCTBEHHBIX OOpPA30BATENBHBIX CTAaHAAPTOB MO COOT-
BETCTBYIOIIMM HAPABJICHUSAM MOATOTOBKH U CIICIIMAIIBHOCTSM BBICIIETO 00pa30BaHUs, MPEACTABICHO B
ITpunoxxenun 1.

CoOTBETCTBHE MHIUKATOPOB JOCTHKEHUS KoMneTeHIIn pe3dynbTataMm ocBoeHus OIIOIT cormacHo
TpeOOBaHUSM JCHCTBYIONIMX 0Opa30BaTENBHBIX CTAHAAPTOB IO COOTBETCTBYIOIIUM HAMPaBICHUSIM TOI-
TOTOBKH U CHEIUAIBHOCTSIM BBICIIETO 00pa3oBanus, ycranaBimuBaeMbix CIIOITY camocrositensHo, mipea-
ctasiieHO B [Ipunoxenun 2.

IInanupyemMsble pe3yJbTaThl 00y4eHHs MO0 JTUCHHUIINHE
3HAHHUA:

OCHOBHBIX HHCTpYMEHTOB cucteMbl Autodesk Fusion 360 ams moctpoenust nerajneit u cOOpox,

uHcTpyMeHTapus cuctembl Autodesk Fusion 360 mis BeimonHeHUs! peHepruHTa (OTOpeanucTHy-
HBIX U300paKCHHIA U TIOJITOTOBKY aHUMAIIHH,

0COOCHHOCTEHN M TEXHOJIOTMYECKUX OTPaHUYCHHN KOMMEPUECKH JOCTYMHBIX aJAUTUBHBIX TEXHO-
JIOTHH,

0COOEHHOCTEN aHAIUTUYECKUX U YUCICHHBIX METO/OB, JIEKAIINX B OCHOBE KOHEYHO-3JIEMEHTHBIX
pacyeToB MPOYHOCTH U ONTHMH3AITHH,

WHCTpyYMEHTapus cucTteMbl Altair Inspire aJis BBITIOJIHEHHS PacyeTOB MPOYHOCTH U aHAIHM3a pe-
3yJIBTaTOB, ONTUMHU3AIINHN, aHATIN3A PE3YIBTATOB U MMOCTOOPAOOTKH TEOMETPHH,

0COOEHHOCTEH TEXHOJIOTUH JINThSI METAIIJIOB,

UHCTpyMeHTapus cuctembl Altair Inspire Cast njist BRIIOTHEHUS MOICTUPOBAHUS JTUThSI METAIIJIOB
U aHaJli3a pe3yJibTaToB,;

yMEeHHs:

BBITMOJHATH IEKOMITO3UIIUIO TEOMETPUH JeTaielt 1 cOOpOK Ha 0a30BbIE 3JIEMEHTHI,

BBITOJIHATH MIOCTPOCHUE JieTalieit u coopok B cucteme Autodesk Fusion 360,

BBITIOJTHSITh PEHICPUHT (POTOPEATMCTUYHBIX N300paKeHUI ieTaneii u coopok B cucteme Autodesk
Fusion 360,

BBITIOJTHSITH TIOJITOTOBKY aHUMAIIUi aetanel u coopok B cucteme Autodesk Fusion 360,

OIICHUBATh T€OMETPHIO U3JIENINS Ha COOTBETCTBUE TEXHOJIOTUYECKUM OTPAHUYCHUSIM a/ITUTUBHOTO
MIPOM3BO/ICTBA,

coOuparh HAOOPBI BXOIHBIX JAHHBIX IS BRITIOJHEHUS pACYeTOB IPOYHOCTH M ONTUMU3AINH,



MIPOBOAMTH MOATOTOBKY PacueTHBIX MOJIEJIeH, pacueThl MPOYHOCTH U MTOCTOOPaOOTKY Pe3yIbTaTOB
C HCTIONh30BaHUeM cucTeMbl Altair Inspire,

MIPOBOAMTH MOATOTOBKY PAaCUETHBIX MOJIEJIeH, ONTUMU3ALIMIO U TOCTOOPA0OTKY pe3yJIbTaToOB C UC-
noJib30BaHueM cuctemsl Altair Inspire

MIPOBOAMTH MOATOTOBKY PACUYETHBIX MOJENIeH, MOICTUPOBAHUE JTUThSI METAJUIOB U MOCTOOPAOOTKY
pe3yIbTAaTOB C HUCTOJB30BaHNEM cucTeMbl Altair Inspire Cast;

HABBIKHU:

MIPOCKTUPOBAHUS AeTaliel U cOOpok ¢ mpumeHeHneM cucteMbl Autodesk Fusion 360,

BBITMIOJTHEHUS peHAepUHTa (POTOpeanuCTUYHBIX U300pakeHUH AeTaneil u cOOpoK ¢ MpUMEHEHUEM
cuctembl Autodesk Fusion 360,

MOATOTOBKY aHUMAIIMH JieTajeii U cOopok ¢ mpuMeHeHueM cucteMbl Autodesk Fusion 360,

OIICHKH MPUTOIHOCTHU JETaJIel JJIsi U3TOTOBJICHUS C MPUMEHEHUEM aINTUBHBIX MTPOU3BOJICTBEH-
HBIX TEXHOJIOT'HH,

MOJTOTOBKU PACUETHBIX MOJIEJICH, BHIITOJIHEHNE PACUETOB MPOYHOCTH U OcTOOpaboTKa pe3ybTa-
TOB C MpUMEHEeHNeM cucteMbl Altair Inspire,

MOJTOTOBKU PACYETHBIX MOJIEJICH, BBIMOIHEHHE ONTHUMM3AIMOHHBIX PacyeToB M MOCTOOpaboTKa
pe3yIbTaTOB C MpUMEHEHHEM cucTeMbl Altair Inspire,

MOJITOTOBKA PACUYETHBIX MOJIEIIEH, BBIMOTHEHHE MOACIMPOBAHNE JTUThSI METAIJIOB M TOCTOOPabOT-
Ka pe3yJbTaToOB C MpuMeHeHneM cucteMbl Altair Inspire Cast.

2. PacnpeneneHue TPYI0EMKOCTH OCBOEHHSI AUCHHUILUIMHBI MO BHAAM Y4eOHO#i padoThI
U (POPMBbI TEKYIEr0 KOHTPOJIS U MPOMEKYTOUYHOM aTTecTalul

Ne | HaumeHoBaHue pa3jieioB Bceero uac. | Bcero, B Tom uncie Camocr. dopma

M JUCIHUILIMH (MOxyJieid) TpyAoeMK. | ayd. ya- | Jlekuuu | [IpakTuy. | padora KOHTPOJISI
COB 3aHATHS

1 | KommbroTepHOE IPOEKTUPO- 18 0 4 6 8 -
BaHue B Autodesk Fusion
360

2 | AQuTHUBHBIE TEXHOIOTHA 18 0 8 7 3 -

3 | KomnbroTepHblil HHXUHU- 26 0 6 8 12 -

PHHT ¥ pacyeThl IPOYHOCTH
B Altair Inspire

4 | IIpoexkTHpOBaHUE HA OCHOBE 28 0 8 11 9 -
ONITUMH3AIUHI U TCHEPATHB-
HOTO Jn3aiiHa B Altair
Inspire

5 | OcHoOBBI MaTepHuaoBe- 16 0 6 6 4 -
JICHUS U MOJICTUPOBAHHMS
JUTHSI METAIIOB B Altair

Inspire Cast
6 | UroroBas arrecramus 2 0 0 0 2 3auer
HUTOTIO 108 0 32 38 38 -

3. Pacnpenesnenne TpyaoéMKOCTH OCBOEHHMS NMCHMILUIMHBI MO0 BHAAM Y4eOHO paldoThI U
(¢opMbI TeKyIero KOHTPOJISI M MPOMEKYTOYHOM aTTeCTAMH

3.1. Buabl yueOHOM padoThl

TpyaoéMKoCcTh IO ceMecTpam
Ounas dpopma

Buabl yueOHo# padoThbl




Buabl yueOHo# padoThbl

TpyaoéMKoCTh 10 ceMecTpam

Ounas popma

JIeKMoHHbIE 3aHATHS 32
[TpakTrueckue 3aHATHS 38
CamocrosTenbHas paboTta 38
Yacel Ha KOHTPOJIb 2

O01mas Tpya10eMKOCTh OCBOCHUS TUCHHUILINHBI

6 akaoemuyeckux yacax, 108

6 3a4UéMHbIX eOUHUYAx, 3em 3

3.2. ®opMbI TEKYIIEro KOHTPOJISI M IPOMeKYTOUYHOI aTTecTalluu

@®opMbI TEKYLIET0 KOHTPOJISI
U IPOMEKYTOYHOM aTTecTaluu

KouunyecTBO 110 cemecTpam

Ounas gopma

IIpomes:kyTOUHAS aTTeCTANMS

3a4eTsl, IIT.

OK3aMEHBI, IIT.

Moo

4. Conep:xkanue pa3aeoB MoayJieit

yae 1. Komnviomeproe npoexkmuposarnue 6 Autodesk Fusion 360

Ne Paznennl MoayJist Conep:xaHue
1.1 | 3makoMmcTBO C HHTEpPEHcoM PaGouee OkHO cHCTEMBI, TAHETN HHCTPYMEHTOB, JIOTHKA PA0OTHI C CH-
cucrembl Autodesk Fusion 360 | cTemoii, HacTpoiku
1.2 HpOCKTI/IpOBaHI/IC }.ICTEU'IGI?I HCKOMHOBI/IL{I/I}I reOMCTPUICCKUX 06’I>CKTOB, 0a30BEIE OJICMCHTHI, BbBITA-
TUBaHUE, TIOBOPOT, BEITATHUBAHUE TI0 TPACKTOPHH, TIO CEUCHUSIM, peOpo,
(baCKa, CKPYTJICHUC, UCTOPUA MOCTPOCHUA MOACIN
1.3 | IlpoexktupoBanue cOOpPOK Jloruka mpoeKTHpPOBaHMsI COOPOK, BUIBI B3aMMOCBSI3EH, IPHIIOKEHNE
B3aUMOCBSI3EH
1.4 | PenaepuHr GoTopeancThy- OO6mr1ast KOHIETIHSI IIOATOTOBKH MOJACIICH K PEHACPUHTY, CIICHBI, MaTe-
HBIX M300pasKeHUN pHaibl, OCBEIICHHE, KAMEPHI, PEHACPHHT H300paskeHUH
15 Pabora ¢ annmanuamu OO01mas KOHIICTIIUS TOATOTOBKH MOJIETICH K aHUMAIINH, CIICHBI, MaTEPH-
aJIbl, OCBCIICHUC, KaMCPLI, ICPCMCIICHUC O6’BCKTOB, YIpaBJICHUC KaMEC-
paMu, co3JjaHrE aHUMaIuU
Mooynb 2. AdoumusHvle mexHoao2uu
Ne Paznennl MoayJist Conep:xaHue
2.1 3HAKOMCTBO C AJIUTUBHBIMHU Bba3oBrrit MPUHLOMIT AAJAUTAUBHOTI'O IPOMU3BOACTBA, BUAbI A AU TUBHBIX
TEXHOJIOI'UsIMU TEXHOJIOTHH B UX 0CO6CHHOCTI/I, MPUMCHCHUC aJIUTUBHBIX TEXHOJIOTUN
B COBPEMEHHOM ITPON3BOJICTBE
2.2 IIpoexkTupoBanue noj aaau- TexHonoruueckue orpaHUuCHUs Pa3IUnYHBIX BUJIOB aJJIUTUBHOTO MPO-
TUBHOC MPOU3BOJACTBO HU3BOJACTBA, BIUAHUC OFpaHI/I‘-IeHI/Iﬁ Ha (bOpMy MMPOCKTHUPYEMOI'O U3/IC-
JIUsI, MPOEKTUPOBAHUE 110 AJJIMTUBHOE MTPOU3BOJICTBO
Mooynw 3. Komnvromepnuulil unsicunupune u pacuemol npounocmu 8 Altair Inspire
Ne Pa3nesibl Mopyist Coaepixanue
3.1 | TeopeTnyeckre OCHOBBI CO- OCHOBBI COTIPOTHUBIICHUS MAaTEPHAIIOB, JIOTHKA BEITIOJTHEHHUS PACUCTOB

MPOTHUBJICHUS MaTSPUAJIOB,
TEOPUH YIIPYTOCTH U METOZA

Pa3IUYHBIX BUJIOB O0BEKTOB, TUIIOTE3bI U MPEAIONIoKeHUs.. OCHOBBI
TEOPHH YIIPYTOCTH ¥ MEXAHHUKH JIe(OPMUPYEMOTO TBEPOTO TeNa, OIH-




KOHCYHBIX 2JICMCHTOB

caHMe JBWKCHUS AeQOPMUPYEMOTO TBEPAOTO Tella, COBMECTHOCTh Jie-
dhopmaruii, TeH30p HaNPsOKEHUH, ypaBHEHUS Teopun ynpyrocta. Oc-
HOBBI METOJ]a KOHEUHBIX DJIEMEHTOB, KOHIIETIINS 1 OCHOBHBIC TIOHSTHS,
napaMeTpu3alivsi, HHTSPIOJSIHS, MATPHIIbI JKECTKOCTH, CUCTEMA YPaB-
HEHHH

3.2 | 3HaKOMCTBO ¢ UHTEpdeiicom Pabodee 0kHO CHCTEMBI, TaHEIM HHCTPYMEHTOB, Ha3HAUCHUE HHCTPY-
cuctems! Altair Inspire mpu- MEHTOB, HACTPOWKH cUCTeMbl. [[aHems it paboThl ¢ reoMeTpuei 00b-
MEHUTEILHO K BBITIOJTHCHHIO €KTOB, IOCTPOCHUE 3CKU30B, 0a30BbIC JICMEHTHI [T IOCTPOCHUS U
pacueToB MPOYHOCTH W3MEHEHUs1 00beMHBIX 00beKTOB. [1aHeNb 11 TOCTAHOBKH 337124

MPOYHOCTH, KOHHEKTOPHI, MPUIIOKECHUE HATPY30K M 3aKPEIJICHUH, BbI-
MOJIHEHUE PAaCUYETOB MPOYHOCTH

3.3 | [logroroBka pac4eTHBIX MO- Oco0OeHHOCTH Mpoliecca HACTPORKH PACYCTHBIX MOJIENIEH /ISl BBITIOJ-
JieTieit U BBITIOJTHEHUE pacye- HEHHS PAcYeTOB MPOYHOCTH, MUHUMAIILHBINA HA0OP JaHHBIX JJIS BBI-
TOB ITPOYHOCTH B Altair MOJTHEHUS pacueTa, BUJIbI 3aKPEIJICHUH, BUIBI HATPY30K, CIIOCOOBI pe-
Inspire JAKTUPOBAHUS ITAPAMETPOB, 3aIlTyCK PACUETOB MPOYHOCTH, ITAPaAMETPHI

pacueToB

3.4 | Anamu3 pe3ynbTaToB pacuetoB | HCTpyMeHTapuit Ut aHAN3a pe3ysIbTaTOB pacdera MPOYHOCTH, CIie-

npounocty B Altair Inspire

HapHu HArpy>KCHUs, BUIABI noneﬁ, aHUMallus, BBIBO 3HAYCHUH B TOY-
Kax

Mooyns 4. I[Ipoexkmupoganue Ha 0CHO8e ONMUMUZAYUU U 2eHEePAMUBHO20 Ju3auna 6 Altair

Inspire
Ne Pazaesnnl MmoayJist Conepxanue
4.1 TeopeTrnueckne OCHOBBI OTI- OO1ast KOHIEMIMA ONTUMHA3ALMU, MaTEMAaTHISCKIE METOALI OIITUMMU-

THUMU3allu1

3allid, BAPUAIUOHHBIC MTPHHITUIIBI, TIOUCK SKCTPEMYMOB (hYHKITHOHA-
JI0B, ypaBHeHHe Jilnepa-Jlarpanxka, 3agaun ¢ orpanudeHusmu. [lapa-
METPUIECKas U CTPYKTYPHASI ONITUMHU3AIIHSI, TOTIOJIOTHIECKASI OTITUMH-
3arus, Tonorpadudeckas ONTAMHU3AINs, onTHME3aIsI Gopmel. Teope-
THYECKHE OCHOBBI TOITOJIOTMUECKOM onTuMu3anun, meroa SIMP, meto-
sl ESO u BESO

4.2 | 3HaKOMCTBO C HHTEpdercoM [Manens IS TOCTAHOBKY 3a]1a4 IPOYHOCTH, TPYIINa 3JIEMEHTOB JJIs 110-
cuctemsl Altair Inspire mpu- CTaHOBKH 33J1a4 ONTUMHU3AIUU, HHCTPYMEHTHI JIJIS pEIICHUS 3aa4 OIl-
MEHUTEILHO K BBITIOJTHCHHIO TUMU3AIUU
ONITUMH3AITUH

4.3 | TToaroroBka pac4eTHBIX MO- Ocob6eHHOCTH TTpoliecca HACTPOUKH PAaCUETHBIX MOJEIICH JIJIsl BBITION-
JIeJiel ¥ BBITIOJTHCHUE ONITUMU- | HEHUS ONTHUMH3AIMHA, MUHIMATbHBIA HA0Op JAHHBIX JIJIS BBITOJTHEHUS
3anuu B Altair Inspire ONTUMU3AIUH, TEXHOJIOTMUECKUE OTPAHUYCHUS, YCIIOBUS CHMMETPHH,

3aITyCK ONTUMH3AIMOHHBIX PACUYECTOB, TApAMETPHI 3aJIa4l peIacMoi
ONITUMH3AITUH

4.4 | Ananuz pe3ynbTaToB onTuMU- | MHCTpyMeHTapuii A1 pabOThl ¢ ONTUMU3HPOBAHHON KOHIENTYAIBHOM
3anuu B Altair Inspire TeOMETpPHEH, paCUeThl MPOYHOCTH HA ONITUMU3UPOBAHHON T€OMETPHH,

aHaJIN3 pe3yIbTaTOB

4.5 | IloctobpaboTka onrtuMu3upo- | OOIIas KOHIIETIIIHAS TOCTOOPaObOTKH ONTUMHU3UPOBAHHOM T€OMETPUH C

BaHHOUN reOMETPHH C IPUME-
HEHHEM MHCTPYMEHTAPHSI
PolyNURBS & Altair Inspire

npumeHennem uacrpymenrtapus PolyNURBS. HaGop nnctpymeHTOB
PolyNURBS, nHazHaueHne HUHCTpYMEHTOB, YIIPaBJICHUE reOMETpUEH
00BeKTa, pydHas U aBTOMaTHIeckas oopaboTka, paboTa ¢ HeM3MEHse-
MBIMH TEJIaMU

Mooynw 5. Ocnosbl mamepuanosederus: U MOOeIUpPOBaAHUs TUmbs Memaioe 6 Altair
Inspire Cast

Ne

Pazgesnnl MmoayJist

Conepxanue

51

OcCHOBEI MaTCpuaioOBCICHUA U
TCXHOJIOTHH JINTHA MCTAJIJIOB

OcCHOBEI MaTCpualoBCACHUA, CTPYKTYpa MCTAJIJIOB, TUIIbI KPUCTAJUINA-
YEeCKOU PCUICTKH, IIJIIOTHOCTH YITAKOBKH, IJIOCKOCTH CKOJILXXCHUA, 1€~




(heKTHI KPUCTAILTMYECKON PEIISTKH, MOJIMKPUCTAILINYECKAS CTPYKTYPA,
MEXaHM3M IIACTHYCCKUX Ae(opManuii, fuarpaMmma COCTOSHHS, BHIbI
TepM0o00OpadoTKH. JINThe METAIIIIOB, BUBI JINThS M KX OCOOCHHOCTH,
AJIEMEHTHI CUCTEMEBI M UX Ha3HAYCHHE, Ne(EKTHI INThS K UX OCOOCHHO-

CTH
5.2 | 3HakOMCTBO ¢ HHTEpdeiicoM Pabodee 0KHO CHCTEMBI, TaHEIM HHCTPYMEHTOB, Ha3HAUYCHHUE HHCTPY-
cucremsl Altair Inspire Cast MEHTOB, HACTPOHKHU cucTeMbl. [lanens asst paboThl ¢ TeoMeTpueit 00b-

€KTOB, IOCTPOCHUE 3CKU30B, 0a30BbIC JICMEHTHI [T IOCTPOCHUS U
W3MEHEHHST 00BbEMHBIX 00BEKTOB. [laHens I TOCTAaHOBKH 3a1a4 MO-
JIEITMPOBAHUS JTUThSI METAJIOB

5.3 HOZ[FOTOBKa PaCUYCTHBIX MO- Ocobennoctu mpounoecca HaCTpOﬁKH PACUCTHBIX MO):[GJleﬁ JJI BBITIOJI-
):[eneﬁ U BBIIIOJIHCHUC MOJC- HCHUSA MOACIIUPOBAHUSA JINTh MCTAJUIOB, TCHEPALIUA U 3aJaHUC 3JIC-
JIMPpOBAHUA JIUThS MCTAJIJIOB B MCHTOB CHUCTCMBI, BLI60p BUa JIUTHA U 3aJIaHUEC ITapaMETPOB

Altair Inspire Cast

5.4 | Ananu3 pe3ynpTaToB Mojenu- | MHCTpymMeHTapuil U1t aHau3a pe3yabTaTOB MOJACTUPOBAHUS TUThS
poBanus nuThA B Altair Inspire | MeTannos, 3ajauBKa 1 3aTBEpAEBaHKE, BUIBI IOJIEH, TOTyICHUE PE3yib-
Cast TaTOB B TOYKAaX, COCOOBI ONPEAETICHUS U YCTPaHEHHUs 1e(PEKTOB JIUThsI

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Meroavka U3yd4eHMs] QUCLUILIMHBI IIPEANOJIAracT U3y4eHUE OHJIANH-Kypca, PEeKOMEHIOBAHHOU
JUTEPaTyphbl, BHINOTHEHHUE 3a/1aHUH.

6. JIabopaTopHbIH NPAKTUKYM

He npenycmorpeno

7. IlpakTHYeCKHE 3aHATHUSA

TpyroeMKkocTb,
Ne HaumeHoBaHue J1a00PATOPHOI0 MPAKTHKYMAa a4
pasaeJia Ounas gopma

1 [IpakTuyeckue 3aHATUS 110 TeMe «3HaKOMCTBO C HHTEp(eHcoM CHCTEMBI 1
Autodesk Fusion 360»

[IpakTudeckue 3ansaTus mo Teme «lIpoekTupoBanue neTaneil B cucTeMe 3
Autodesk Fusion 360»

[Mpaktudeckue 3ausaTHs 10 TeMe «[IpoekTrupoBaHusi COOPOK B CUCTEME 3
Autodesk Fusion 360»

[MpakTuyeckue 3ausaTus mo teme «Permepunr B cucteme Autodesk Fusion 2
360»

[TpakTuyeckue 3aHATHS MO TeMe «AHUMaIu B cucteme Autodesk Fusion 2
360»

2 [TpakTrueckue 3ausatus o teme «BBenenne B FDM-nieuatsy 2
[Tpaktudeckue 3ansaTus nmo teme «llogroroska monenu k 3D-negarny» 2
[MpakTudeckue 3ausATH 1O TeMe «[IpoeKTHpOBaHUE MO/ AT TUTHBHOE 2
IPOU3BOJICTBOY

3 [MpakTudeckue 3aHATHS 110 TeMe «BOCIIOMHUHAHUS 13 COPOTHBIICHHS Ma- 1
TEPHAIIOBY
[Mpaktuueckue 3ausTus o reme «Pacuersl mpounoctH B cucteme Altair 3
Inspire»

4 [TpakTudeckue 3aHsaTHs Mo Teme «TeopeTrnuecKkre OCHOBBI ONTUMU3AIINN)Y 1
[MpakTudeckue 3aHsATHS 110 TeMe «Tonoornueckas ONTUMH3AINS B CH- 4
creme Altair Inspire»

[TpakTudeckue 3ausaTHs 1o TeMe «Tonorpaduveckast ONTUMHU3AINS B CH- 2




creme Altair Inspire»

[MpakTrueckue 3aHATHs 10 TeMe «ONTUMH3AINS TOJIIIMH B cucteme Altair 2
Inspire»
[TpakTrueckue 3aHsATHs 110 TeMe «MozaenupoBaHue KUHEMATUKH B CHUCTe- 2
me Altair Inspire»
5 [TpakTrueckue 3aHsATHS 110 TeMe «MoaenupoBaHNe JIUThsI METANIOB B CH- 4
creme Altair Inspire Cast»
HToro npakTuyecKux 3aHATHIL: 38
8. Opranmsanus u y4eOHO-MeTOoAHYECKOE 00eclieYeHHe CAMOCTOATEIbHOI padoThl
[IpumepHoe pacnpesesieHne BpeMeHH CaMOCTOSATEIbHONU pabOThl CTYACHTOB
IIpumepHas
TPYA0EMKOCTb,
Bua camocrosiTebHOM padoThl aq
Ounas popma
Texymasa CP
paloTa C JEKIIMOHHBIM MaTEpPHAJIOM, C YUeOHOM JTUTEepaTypoit 10
oTieperKarolas caMoCTosITeIbHas paboTa (M3y4eHre HOBOTO MaTepuaia J0 €ro m3- 0
JIOXKCHHUS HA 3aHSITHUAX)
CaMOCTOSITeJIbHOE U3yYEHHUE Pa3/IeNoB JUCIUILINHBI 0
BBINOJIHEHUE JOMAIIHUX 3aJIaHUH, JOMAIIHUX KOHTPOJIBHBIX PadoT 10
MTOATOTOBKA K JIJAOOPATOPHBIM pab0oTaM, K MPAKTHIECKUM U CEMUHAPCKHUM 3aHATHSIM 0
MOJITOTOBKA K KOHTPOJIbHBIM paboTaM, KOJJIOKBHYMaM, 0
Hroro texkymieii CP: 20
TBopueckasi npodJjieMHO-opueHTUpOoBaHHass CP
BBINOJIHEHUE pacyéTHO-rpaduyeckux paboT 9
BBITIOJTHCHUE KYPCOBOTO MTPOCKTA MIIM KypCOBOM pabOTHI 0
MOUCK, M3YYEHUE U Tpe3eHTalus MHPOpPMALUU MO 33JaHHOW mpolbiieMe, aHaIH3 0
HayYHBIX MyOJIMKAIMI MO 3aIaHHON TeMe
paboTa HaJl MEeXKIUCIUIUIMHAPHBIM TPOEKTOM 0
HCClieIoBaTeNbCKas paboTa, yyacTue B KOH(pepeHIIUsAX, CEMUHAPAX, OJIMMIIHNAIAX 0
aHaJIM3 JaHHBIX IO 3a/IaHHOM TeMe, BBIMOJIHEHHE Pacu€TOB, COCTABICHHE CXEM 9
U MOJIeJIe Ha OCHOBE COOpaHHBIX JaHHBIX
Htoro TBopueckoii CP: 18
Hroro CP: 38
9. YyeOHO-MeTOAMYECKOE 00ecTeueHue TN CIUIIINHBI
9.1. Axpec caiita Kypca
HanumonanbeHas riatdopma oTKpeiToro odpasosanus - https://openedu.ru/
9.2. PekomMeHayemasi JuTepaTypa
OcHoBHas1 JiuTEepaTypa
ABTOp, Ha3BaHHe, MeCTO U3IaHU, U31aTeJabCTBO, Tox | I'o
Ne P, ’ " > 131 » oA A Hcrounnk
= (roapl) U3AaHus 3.
1. Ulypwse A.W. Teopus ynpyroctu. / A.W. JIypse . — M. : 1970 WBK CII6ITY
Hayxka, 1970. - 939 c.
2. |buprep U. A., Masmiortos P. P. Conportusnenue matepu- | 1986 | https://sopromato.ru/books/i-
anoB: YueOHoe nmocobue. / U.A. buprep . — M. : Hayxka. a-birger-r-r-mavlyutov-




ABTOp, HA3BaHHUE, MECTO U3IaHUs, H31aTeJbCTBO, roa | [oa

Ne (roanl) 3AaHus W3I. Hcroumnnk
['n1. pen. ¢us.-mar. nut., 1986. — 560 c. soprotivlenie-materialov
3. KykymxkanoB B.H. BerancnurenbHas MexaHUKa CILIONI- 2008 HBK CIIoITY
HbIX cpell. / B.H. Kykymxkanos . — M. : 3a-Bo ®usuko-
MaremaTuueckoil turepatypsl, 2008. — 320 c. ISBN 9785-
04052-163-1
JlonosHUTeIbLHAS JTUTEpaTypa
ABTOp, HA3BaHUE, MECTO U3/IaHUMA, U31ATEJIbCTBO, o (roabl) | [ox 7 P —

Ne W3IaHUSA U3,

1. |bernce M.®., Curmyna. Y. Tononorndeckas ontumuszanus. Teo- | 2004 UBK CIIoITY
pus, METOBI U priiokeHus. Bropoe n3mpanwue. [lnpunrep, 2004
roa. (Martin Philip Bendsoe, Ole Sigmund. Topology Optimiza-
tion. Theory, Methods, and Applications. Second Edition.

Springer, 2004).

2. |bonmpipes, 0. 5. Bapuarnmonnoe ucunciienue u meroansl ontu- | 2019 |https://urait.ru/bcode/
MU3aIK : yaeOHoe mocodue st By30B / 1O. 5. bonapipes . — 438267
Mocksa : M3gatensctBo FOpaiit, 2019 . — 240 c. ISBN 978-5-

534-01707-6.
3. [['ybanos C.I'. OcuoBsl MoaenupoBanus B cpeae Autodesk Fusion| 2017 |https://www.litres.ru/

360 : meron. ykazanus. / C.I'. I'ybanos . — M. : U3a. lom HUTY
«MHUCuCy», 2019. — 80 c.

sergey-
gubanov/osnovy-
modelirovaniya-v-
srede-fusion-360-
50550448/

Pecypcol UHTEpHETA

1. CuzoB A.C., Ckpunauuyenko I1.A. BapmannonHoe ucuyucieHHE: 3JIEKTPOHHBIA Y4eOHUK

http://vi.horizalru.com/11.html.
2. Cair xomnanuu Altair Engineering — www.altair.com.

9.3. Texnnueckue cpeacTsa odecrnedeHus JUCHUNIHHBI

OnnaiiH-Kypc, pa3MeIIeHHBI Ha HaIMOHAIbHAS IJIaTGopMe OTKPBITOro 00pa30BaHUS

https://openedu.ru/.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUIIMHBI

Pabouee MecTo oOydarIMXcsi: KOMIBIOTEPHl HE MeHee yeM 6 ['0 onmepaTUBHON mamsTH, orepalu-
oHHas cuctema He Hike Windows 7 (x64), HaylITHUKH, TOAKIIOYEeHHE K ceTH VHTepHeT.

11. Kpurepum oueHuBaHHUS U OLlEHOYHBIE CPEACTBA

11.1. Kputepuu oueHuBaHUs

HroroBas arrecTaums: 3a4eT B opMe TECTUPOBAHMUS.

dopmMa KOHTPOJISI: TECTUPOBAHHE C OTPAHHMUYCHHUEM 110 BPEMEHH.

Kpurepuii oieHKH pe3y/ibTaTOB: OTMETKA «3a4TE€HO)» CTaBUTCS B cllyyae, €clid CIIyIIaTeib OT-

BETWJI NMpaBUIbHO Oosiee yeM Ha 70% BOMPOCOB.


http://www.altair.com/

11.2. OueHouHble cpeacTBA

IIpumepol 6onpocos 0na umo2o8ot ammecmayuu 8 8ude MecmupoOs8aHus.

Jnst uero npumensiercst ”HCTpyMeHT Extrude?

C nomoIbI0 Kakoi B3aMMOCBSI3U MOKHO 337]aTh COBMAJCHUE JIBYX TOUEK?

Kakas komana ucnons3yeTcst UIsl 3aKperuieHrs 0a30BOro KOMIIOHEHTa COOpKU?

C noMo1ipio Kakoi OMUIMU MOXHO 33/1aTh HaualbHOE PACCTOSHUE MEXKIY MIIOCKOCTSIMH, KOTOPbIE

NEPIEeHIUKYISPHBI OCH Z TIPH CO3J]aHUH B3auMocBs3u Tuna Planar?

[lepeuncnure TUIBI KOMMEPUYECKU JOCTYIHBIX HAa JAHHBIA MOMEHT a/IIUTUBHBIX TEXHOJIOTUH.

[TepeuncnuTe TUTIBI «TBEPBIX)» ATTUTUBHBIX TEXHOJIOTHH.

KakoB 6a30BbIil IPUHIIMI TEXHOJIOTHH TTOCIOHHOTO CEIEKTUBHOTO Ja3€PHOTO CTICKaHUsI?

KakoBbI THTMYHBIE TEXHOJIOTUYECKHE OTPAaHUYCHUS aINTUBHOTO IPOU3BOACTBA?

Kaxoit yncieHHbIl METOT JIEKHUT B OCHOBE PacueTOB MPOYHOCTH, BBHITIOHIEMBIX B cucTeMe Altair

Inspire?

10. Kakast Benmu4rHa UCIIOJIb3YETCS AJIs OLICHKU YPOBHSI HATPYKEHHOCTH JIeTalei U KOHCTPYKLUUN TpH
BBITIOJTHEHUH PACUYeTOB MPOYHOCTH?

11. KakoB TUNUYHBIN aJTOPUTM MOATOTOBKH PACUETHBIX MOJIENEH JUIsl BHIIOJHEHUS! pacyeToB MpoY-
HocTH B Altair Inspire?

12. C xakumu MoJIeTIsIMA MaTepuasoB padotaet cucrema Altair Inspire?

13. KakoB TUNMHYHBINA alTOPUTM MOJATOTOBKU PACUETHBIX MOJENEH ISl BBIMOTHEHHS TOMOJIOTHYECKOM
ontumu3anuu B Altair Inspire?

14. Kakuie BUJIbI TOCTAHOBOK 33]1a4 TOTIOJIOTHYECKON ONTUMU3AINU JOCTYIHBI B Altair Inspire?

15. Kakre MHCTPYMEHTBI MOXKHO MPUMEHSTH VISl BBIMOJHEHUS MOCTOOPAOOTKH ONTHMHU3HPOBAHHON
reomeTpun’?

16. KakoBa ocHoBHas 11e1h mpuMeHeHus1 uHcTpyMeHTapus PolyNURBS B Altair Inspire?

MPwnh e

©COoNo O

12. MeToanyeckne peKOMEHIANUY 110 OPTraHU3ANUU U3YYeHH S TUCHUNIMHBI

OCHOBHOM MaTtepuall U3JIaraeTcsi B OHJIAH-Kypce, X0/ OCBOCHMSI MaTepualia KOHTpoJaupyercs. B
KaueCTBE JOTOJIHCHUS CTYICHTaM PEKOMEHAYIOTCS HCIIOIh30BaTh TaKME 00pa30BaTeNIbHBIE PECYPCHI, Kak
OTKPBITHIE BUACOIECKIIUN U KOHCIEKTHI JEKIUH B 00JIACTH KOMITBIOTEPHOTO MHXKUHUPHUHTA U HU(POBOTO
MIPOCKTUPOBAHUA. {7151 3aKpeIIeHus] TECOPETUYECKUX 3HAHUN U MTOJIy4CHUSI HABBIKOB PEILECHUs IIPaKTUye-
CKHX 3aJ]ay CTyJIEHTaM MpeJIaraloTcs 3aJaHusl Ui CaMOCTOSTEIbHOTO BBHITIOJHEHHS M TECTOBBIE 3a/1aHUS
JUIL KOHTPOJIS TEeKyllel ycneBaeMocTH. KOHTposIb yCBOEHHS M3YYEHHOI'O MaTepuaia OCYLIECTBIISETCS
MOCPEACTBOM TECTHpPOBaHUs. MIToropas arrecranus Mpou3BOIUTCS B XOJ€ TECTUPOBAHUSI.

13. Axjantanus padoueii nporpammasl 14 Jaun ¢ OB3

AnantupoBaHHas MporpamMma pa3padaTbIBaeTCs MPU HATMYUH 3asiBIICHUS CO CTOPOHBI 00yJarole-
rocs (poauTeneil, 3aKOHHBIX NMPEACTaBUTENCH U METUIIMHCKUX MMOKa3aHUH (PeKOMEHJAIUsIMU TICUXO0JIOTO-
MEIMKO-TIearorn4eckoil komuccun). [lyis MHBAMUAOB aJalTHpPOBaHHAs oOpa3oBaTelbHas MporpaMma
pa3pabaTbIBaeTCsi B COOTBETCTBUU C MHAUBHIYaJIbHOM MPOrpaMMOi peadMIuTaluu.



[Tpunoxenue 1
K pa0boueil mporpamme JUCIUILTHHBI
«KoMIBIOTEpHBIN WHKUHUPHUHT B IIUPPOBOM

IIPOCKTUPOBAHUU U IIPOU3BOJICTBEY

! Kon nanpapienus moaroToBKH (CENUAILHOCTH)

Ha ocHoBe ®PI'OC BO
Kon nampasne-
1
HuA 02.03.02 | 02.03.03 | 03.03.02 | 09.03.01 | 15.03.01 | 15.03.02 | 15.03.03 | 15.03.04 | 15.03.05 | 15.03.06 | 20.03.01 | 20.05.01
Kon nnankaropa
na-1 OIIK-2 | OIIK-3 | OIIK-3 | OIIK-1 [1K-2 [1K-2 I1K-7 T1IK-19 T1IK-11 IIK-1 OIIK-1 | OIIK-4
NJI-2 OIIK-2 | OIIK-3 | OIIK-3 | OIIK-1 [1K-2 [1K-2 [1K-7 I1K-19 IIK-11 I1K-1 OIIK-1 | OIIK-4
HJI-3 OIIK-2 | OIIK-3 | OIIK-3 | OIIK-1 [1K-2 [1K-2 I1K-7 T1IK-19 T1IK-11 IIK-1 OIIK-1 | OIIK-4
Kon nanpasie-
1
Hit 22.03.01 | 22.03.02 | 23.03.01 | 23.03.02 | 23.03.03 | 23.05.02 | 24.05.02 | 43.03.01 | 03.04.02 | 22.04.01 | 35.04.06 | 44.04.01
Kon nunnukaropa
OIIK-1, | OIIK-1, | OIIK-1, OIIK-1,
-1 OIIK-1 | OIIK-1 OIK-4 | OIMK-4 | OMK-4 OIIK-5 OITK-2 OIIK-1 | OIIK-3 | OIIK-1 | OIIK-4 VK-1
OIIK-1, | OIIK-1, | OIIK-1, OIIK-1,
NJI-2 OIIK-1 | OIIK-1 OIIK-4 | OIK-4 | OMK-4 OIIK-5 OITK-2 OIIK-1 | OIIK-3 | OIIK-1 | OIIK-4 VK-1
OIIK-1, | OIIK-1, | OIIK-1, OIIK-1,
NnJI-3 OIIK-1 | OIIK-1 OIIK-4 | OIK-4 | OMK-4 OIIK-5 OITK-2 OIIK-1 | OIIK-3 | OIIK-1 | OIIK-4 VK-1
Kon nanpasnenus!
03.06.01
Kon nunnukaropa
-1 OIIK-1
NJ1-2 OIIK-1
N-3 OIIK-1
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PABOYASI IPOT'PAMMA II;I/ICIII/IHJII/IHLI (MOY JIsT)
«OCHOBBI HEUPOUH(POPMATHKHI ¥ MAILIMHHOTO 00YUESHUs»

Haumenosanue oucyuniunot /

Pazpaboruux VMHCTUTYT KOMIBIOTEPHBIX HAYK ¥ TEXHOJIOIHH

Haumenoesanue Hucmumyma/soicuiets uikoioi

HaHpaBHeHI/IS{ [MOJITOTOBKHU (CHGLII/IEUILHOCTH) 08.03.01 Crpounteinserso, 08.05.01 CTpoUTENLCTBO YHUKAIBHBIX 31aHMI 1
coopysxkenuit, 09.03.01 Mndopmarnka u Boranciaurennas rexunka, 09.03.02

Hugopmanronnsie cucremst n Textosoruu, 09.03.03 Ipukiaanas undop-
matuka, 09.03.04 Iporpammuas nikenepus, 10.03.01 Mudopmanmonnas
Gesonacuocts, 10.05.01 Komneiorepnas 6e3omachocts, 10.05.03 Undopma-
unonHas 6e30MacHoCTh aBToMaTU3npoBaHHbIX cuctem, 10.05.04 Mndopwa-
LUMOHHO-AHAIIMTHYECKHE cucTembl Oezonacnoctu, 11.03.01 Paanorexnuka,
11.03.02 MndokoMMyHUKAMOHIBIC TEXHOJIOIHK K cucTembl cBasu, 11.03.04
Dnekrponrka u Hanodtekrponuka, 12.03.01 Ipudopocrpoenuc, 12.03.04
buorexuuyeckue cucremsl u texHogoruu, 13.03.01 Tenosuepreruka m
teroTexnuka, 13.03.02 Daekrposnepreruxa u ssiekrporextuka, 13.03.03
Omuepreruueckoe mamuHocrtpoenue, 14.03.01 Slaepuas sneprerika u rer-
nopusnka, 14.05.01 Slaephblie peakropbl U matepuaisl, 14.05.02 ATomible

= CTAHIMMU: NIPOEKTUPOBAHUE, IKCILIyaTalMs U MHKHuupunr, 15.03.01 Mariu-
nocrpoenne, 15.03.02 Texnonornueckue MatnHel 1 060py10Banme,
15.03.03 Ipukiaanas mexannka, 15.03.04 ABromMarusaims TeXHOI0IHYC-
CKMX Tpoueccos M npoussojacts, 15.03.05 Konerpykropeko-
TEXHOJIOINYECKOE 00ECIIeHCHHE MAIMHOCTPOUTECIILHBIX [IPOU3BOJICTB,
15.03.06 Mexarponuka u poGororexuuka, 16.03.01 Texnuueckas pusmka,
19.03.01 buorexunonorus, 19.03.04 Texnomorus npoayKUnu U Oprannsaimns
obuectsennoro nuraunus, 20.03.01 Texuocdepnas 6esonacuocts, 22.03.01
MarepuanoseseHue 1 TeXHOJIOrMK Mateprasios, 22.03.02 Merasyprus,
23.03.01 TexHomOrMst TPAHCIIOPTHBLIX Mpolieccos, 23.03.02 Hasemubie
TPAHCIIOPTHO-TEXHOJIOrHUECKUe KoMILIekenl, 23.05.01 Hazemublie Tpanc-
HOPTHO-TEXHOJIOrHYecKkue cpesieTia, 23.05.02 TpancriopTHbie cpeacTsa
crieuranbHoro nastavenus, 27.03.02 Yupasaenue kavecrsom, 27.03.03
CucremHblit ananus u ynpasienne, 27.03.04 YipasieHne B TeXHUUCCKUX
cucremax, 27.03.05 Munosaruxa, 28.03.01 HanotexHoaorum u MUKpOCH-
cremHas TexHuka, 29.03.04 Texnonorus xyoxkecrBentoi o6padorku mare-
puasos, 01.04.02 Ipuknannas maremaruka u undopmaruka, 09.04.02 M-
(opMalMOHHbBIE CUCTEMBI M TEXHOIOTHH

Koo u Haumenosanue

KBanuduxamus BeITyCKHHKA bakanasp / Crnenmasiuct / Maructp
OOGpa3oBaTe/IbHBIN CTAaHIAPT JIeHCTBYIONMH CTaHAaPT 10 COOTBETCTBYIOIIEMY
HAIPABJICHHIO MOJIrOTOBKH

COI''TACOBAHO

yTBGp)KILCHa IIPOTOKOJIOM 3acCiaHus

Pykosomuresn JJQOII VMC CII6ITY

// JI.B. I1ankoBa . »
« N fed 202r. or 73 .09 2020 Ng.f




PII/I paspaGorau:
Yr1kun JleB Bnagumuposud, a.1.H., mpodeccop, mupekTop MHCTUTYTa KOMITBIOTEPHBIX HAYK U TEXHO-
JIOTUI



1. llesin u nJIaHMpYyeMble pPe3yJabTAThl U3yUeHUs U CUMIIIMHbI

He.]'lb OCBOCHHUSA JUCHHUIIJIMHBI

OCHOBHBIMU TENISIMU U3y4deHHs Kypca «OCHOBBI HEHpOMH(OPMATHKH M MAaIIMHHOTO 00yde-
HUSD» SBIIAIOTCS:

- OCBOCHHEC OCHOBHbLIX 3a4a4 U OHpeI[eJIeHI/Iﬁ MalIuHHOT O OGy‘IGHI/IH;
- MPUOOPETEHNE CUCTEMHOTO TIPEACTABICHHS 00 dTarax BHEAPEHUS U MEXaHU3Me PabOThI

QJICKTPOHHOI'O TPAaBUTCIILCTBA,

- (opmmpoBaHHe CcHCTEeMBl KOMIETEHIIMH B cdepe BHeIpeHUus HMHPOPMAIMOHHO-

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B TOCYAapCTBCHHOC YIIPABJICHUC.

Pe3ynbTaThl 0OCBOCHHMS OCHOBHOM NpodeccHOHAIBbHOI 00pa3oBaTeIbHOI MPOrpaMMbl

Kon

Nuaukaropsl 1o0cTukeHus pe3yabTatoB ocBoennsi OIIOII (komneTeHmin)

nJ-1

HpI/IMGH}IGT CUCTCMbI UCKYCCTBCHHOI'O MHTCJVICKTA JIA pCIICHUSA MPUKIIAJIHBIX 3a1a4 pac-
IMO3HaBaHUA SKCIICPUMCHTAJIBHBIX JAHHBIX

CoOTBETCTBHE WHIMKATOpa AOCTHKEHUS KoMmmeTeHuuu pe3ynbrataM ocBoeHus OIIOII co-

ri1aCHO

TpeOOBaHUAM JCUCTBYIONMX (heAepalibHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAPTOB

10 COOTBETCTBYIOLMM HAIpPAaBJICHUSAM MOATOTOBKU U CIELUAIBHOCTAM BBICIIETO 00pa30BaHMsl, Mpe-
ctasiieHO B [Ipunoxenun 1.

IInanupyemMble pe3yJbTaThl 00yUeHHs MO0 TUCHUTLIIIUHE

3HAHUA:
— OCHOB MAallIMHHOI'O 06yquI/1;1, OCHOBHBIX IIOHATHI U MCTOOB IMOCTPOCHHUA U aHAJIN3a MO,Z[G.HGI\/'I

KJ1accu(UKALUU, PETPECCUU U KIIaCTepU3aluHy,

MOHSATUI U METOJIOB 00yUEHHUS HEUPOHHBIX CETEH, MOHATHI O0BSICHUTEITLHOTO HHTEIUICKTA 1
HMHTEpIpETAIMU NPOTrHO3UPYEMBIX 3HAYCHUH;

0a30BbIX (yHKIHH s3bIKa Python, ncnosb3yeMbIx B MAlTHHHOM O0Y4eHUH;

yMeHHs:

00yJaTh HEHPOHHYIO CETh B COOTBETCTBUM C METOAOM OJIMKAMIIIMX COCENICH;

o0y4JaTh HEHPOHHYIO CETh Ha OCHOBE peajbHBIX 00yYaIOIINX JaHHbIX;

BBIOMpATh MOJIEIb [T O0Y4YEeHUSI HEHPOHHOM CeTH M aHAITU3UPOBATh PE3YNIbTAThI O0YICHHUS;

— paboTarh ¢ OONBIIMMH JAaHHBIMU;

HABBIKH:
MPOBOANTH WHTEIUIEKTYaJIbHbIN aHaIN3 JaHHbIX;
MPUMEHSTH aJITOPUTMbI MAITUHHOTO 00Y4YEHHUS.

2. PacnpenesieHue TPya10€éMKOCTH OCBOEHHSI JUCIUIJIMHBI 10 BUIaM y4eOHOi padoT

u (l)OpMI)I TEKYIIECIro KOHTPOJA " HpOMB)KyTO‘lHOfI aTTeCTallun

2.1. Buabl yueOHo# padoThl

Bunpl yue6HOM paboTh TpymoemkocTh 1o
cemMecTpam

JIeKIMOHHBIE 3aHATHS 20

[TpakTuueckue 3aHATHS 22

CamocrosiTenbHas paboTa 26

Yacsl Ha KOHTPOJIb 4

OO6m1ast TpyI0EMKOCTh OCBOCHHSI 23e (72 a.u.)

JUCIUTUTAHBI




2.2. @opMBbI TEKYyLIEro KOHTPOJISA M IPOMEKYTOYHOM aTTeCTAlUN

@®opMbI TEKYHIET0 KOHTPOJISI M IPOMEKYTOYHOM KoJsun4yecTBO 1o cemecTpam
arTecTallu

Texkyuuii KOHTPOJIb

Tectol (He MeHee) \ B

IIpomes:kyTOUHAS aTTeCTANMS

3a4eTsl, T. | 1

3.1 Pazgesbl AMCHUILJIMHBI M BUABI Y4eOHOI padoThI

Pazagennbl IuCHUIUIMHBI, MEPOIPUSTHSA Ounas popma

TEeKYIero KOHTPOJIst JI, au. | 13, au CPC, au

1. BBEJIEHME B MAIILIMHHOE OBYYEHUE.

1.1. ba3oBbie MOHATHS MAIIUHHOTO
00ydeHust. OCHOBHBIE HHCTPYMEHTHI 2 - 2
MaIIMHHOTO 00y4YeHHUs

1.2. Bwusyanuzamnus nqaHHbeix. MaTtema-

TUYECKUE MOAETH U METOMbI 2 ) 2
2. METOAbI MAILIMHHOI'O OBYYEHUAI.
2.1.  Anroputm pacno3HaBaHUS. 2 4 2

2.2. Meroasl 00y4YeHUs: MAIIMHHOE
00y4YeHHE C YUUTEeJIeM, MAITHHHOE 9 6

o0ydeHue 6e3 yunuTes, OlleHKa Kade- 4
CTBa MOJICJIH.
3. BBEJIEHUE B HEMIPOHHBIE CETH.
3.1.  bazoBble MOHATHUS U ONPEICICHUS 9 i 5
HEUPOHHBIX CETEH.
3.2.  ba3oBble apXUTEKTYpbl HEHPOHHBIX 9 6 2
ceTen.
3.3. ANropuT™mbl MalIMHHOTO O0y4e- 9 6 2
HUS
4. MOJIEJIM 3HAHHWI 1 SJIEMEHTbBI OB bSICHUTEJIBHOI'O MHTEJIJIEKTA.
4.1. ®opmupoBaHuE MOJENIEH 3HAHUN. 2 - 4
4.2.  DnemeHTbl O0BSICHUTEIBHOTO HH- 9 i 4
TEJUICKTA.

5. TIEPCIIEKTHBBI PA3BUTHS HEVIPOHHbIX CETEN

5.1. IlepcnexkTuBbl HampaBi€HUs MpU-
MEHEHUS HEUPOHHBIX CETEeW B MpHU-

KJIagHBIX  3aJa4ax  pacro3HaBaHUs 2 B 2
IKCIEPUMEHTAIBHBIX JAHHBIX
OK3AMEH 4
Hroro mo Bugam yueOHOM pabOTHI: 24 22 26
OO6mmas TpyA0€MKOCTh OCBOCHHSI: a4/3€T 7212




4.2. Conepma}me pa3aejaoB TMCHUIIJIHH U PE3YJbTAaTbhl H3YYCHUA TUCHUIIJTHHBI

Pa3gen nucuuIminHbl

Conepxxanue

1. BBEAEHUE B MAILIMHHOE OBYYEHHUE

1.1. ba3oBbIec MOHATHS MAIIMHHOTO OOyUYCHUS.
OCHOBHBIE HHCTPYMEHTHI MAILIMHHOTO 00Y4EHUSI.

Mammunnoe o0yuenue. KauecTBeHHBINM (HOMU-
HaJbHBIN) npu3HakK. Perpeccust.

Bunpl 3amau o0ydenus ¢ yautenem. OnpenencHue
¢dbyHKIIMOHANA cpeHero pucka. OCHOBHBIE TaIlbI
pellIeHuns 3a/1a4 aHaIu3a JaHHbIX. bubnuoreku
NumPy u Keras.

1.2. Bwsyanuzamnus naHHbIX. MaTemaTuyeckue
MOJICIN U METOIBI.

Jlunetinpiit knaccudukarop. Meton rpaiu€HTHO-
ro crycka. Meroj OrnopHbIX BEKTOPOB.
Omnpenensth unciao K B Mmetoze K-Ommxanimx
coceei.

2. METObI MAIIMHHOI'O OBYYEHMUSA

2.1. Anroputm pacro3HaBaHMsI.

Paccrosinue Kyns6aka-Jleiionepa. Ctoxactude-
CKMI I'paJIMCHTHBIN CITYCK. t-pacipeneacHue cTo-
XaCTHYECKOE BIIOKEHHE cOocelen
AJbTepHATUBHBIE CIIOCOOBI BU3YATU3AIMH JJaH-
HBIX

2.2. Meronbl 00yueHHs: MallIMHHOE 00yueHHe ¢
yUHTENIeM, MallTHHHOE O0ydeHHue 0e3 yIuTes,
OLIEHKA Ka4eCTBa MOJEIIH.

OOyuenue 6e3 yunurens. OOydeHue ¢ yuuTeneMm.
AnanmusupoBath ROC-kpuByto.

3. BBEJIEHME B HEHPOHHBIE CETH

3.1. ba3oBble IOHATHSA U ONIpEAEIEHUS HEUPOH-
HBIX CETEH.

CurmonnanbHas ¢pynkuus. CuHarnc. AIroputM
00y4eHUST HEHPOCETH.

OCHOBHBIE 3TaIlbl IOCTPOEHUS HEMPOHHOMN CETH.
CpaBHHBATh CBOMCTBA OMOJIOTHYECKUX M HCKYC-
CTBEHHBIX HEMPOHHBIX CETEH.

3.2. bazoBble apXUTEKTYphl HEHPOHHBIX CETEH.

ApXUTEKTypa HEHPOHHOU ceTu. PexyppeHTHast
HelipoHHas ceTb. CBEPTOYHASI HEUPOHHAS CETh.
OcHOBHBIE XapaKTEPUCTUKH ci10s1 cBepTKU. CTpo-
€HUE PEKYPPEHTHBIX HEUPOHHBIX CETEH.

3.3. ANropuT™MbI MalIMHHOTO O0YYEHHS.

Anroputm CART. [lepeBss perpeccun. JlepeBbs
pELICHHUIA.

[enu, 3a1a4y ¥ NPUHLMIIBI IOCTPOEHUS 1EPEBHEB
peleHuit

Oco6ennoctp anropurMa CART no cpaBHEHHUIO ¢
APYTUMH aJITOPUTMAMU IOCTPOEHHUS JepeBa.

4. MOJEJIV 3HAHU U QJIEMEHTHI OFbSICHUTEJbHOTI'O UHTEJLJIEKTA

4.1. ®opMupoOBaHUE MOJICIICH 3HAHUH.

ba3za 3nanuii. ckyccTBeHHBIN nHTEIEKT. Ce-
MaHTHYCCKAas CETh.

OcHoBable THOBI CO3. OCHOBHBIE MOJEIHN IS
MPEACTABICHUS 3HAHUM B SKCIIEPTHBIX CUCTEMAX.




Pa3ngen nucuuIminHbl

Conepxxanue

4.2. DneMeHThl 00BSICHUTEILHOIO NHTEIEKTA.

I'my6okoe o0yuenue. CypporaTHbIE MOJICIIH.
Bunel uarepnperannu. [Ipouecc monenupoBaHus
OTIENLHBLIX OJIOKOB MOJEIIH.

5. HEPCIIEKTHUBBI PA3BUTHS HEMPOHHBIX CETEN

5.1. [lepcieKTUBBI HATIPaBICHUS TPUMEHEHUS
HEHPOHHBIX CETEH B IPUKIAJAHBIX 33aa4aX pacIo-
3HABAHUSI SKCIIEPUMEHTAIBHBIX JTAHHBIX.

['enepaTuBHas HelpoHHAs ceTh. [JuCKpuMHUHATOP.
O6nacte npumeHenns GAN U reHepaTUBHBIX MO-
neeun

6. JIabopaTopHbIH NPAKTUKYM
He npenycmotpeH.

7. IllpakTHYeCKHE 3aHATHUSA

Ne . TpynoémkocTn
HaumeHoBaHHe MPaKTHYECKUX 3aHATHH
pa3aena a.u.
1. CocraBieHne NporHo3a Ha OCHOBaHUH MeToJ1a «K Oymxaii- 10
IIAX COCEHEI.
2. OOyueHue HEHPOHOB MpecKa3zaHuIo 3HaUeHH byneBoii 6
byHKIHIN.
3. OOyueHre HeHPOHOB MPEICKA3AHUIO 3HAUEHUH CO CII0KHBI- 6
MU apryMEHTaMHU.
8. Opranmsanus v y4yeOHO-MeTOoAMYECKOe 0OOecneYeHue CaMOCTOATEIbHOM
[TpumepHoOe pacnipeiefieHne BpeMEHH CaMOCTOSITENIbHON pabOThI CTY/I€HTOB:
IIpumepnast
Bua camocTosiTe/IbHOM padoThI TPYAOEMKOCTD, a4
OuHnas
paboTa C JEKIIMOHHBIM MaTEpPHaJIOM, C YUeOHOM JTUTEpaTypoit 20
oTieperKaroIas cCaMoCTosiTeIbHas paboTa (M3y4eHre HOBOTO Ma- -
Tepuaa J0 ero W3JI0KEHHs Ha 3aHITHAX )
CaMOCTOSATEIIbHOE U3YUCHUE PA3JIEJIOB TUCIIUTLTHHBI 26
BBHITIOJTHEHUE IOMAITHUX 33/IaHU{, JOMAITHUX KOHTPOJBHBIX pa- 22

oor

MOJIFOTOBKA K JTJAOOPATOPHBIM padoTaM, K IPAKTHUYECKUM U CEMHU- -

HAapCKUM 3aHATUAM

MOJITOTOBKA K KOHTPOJILHBIM paboTaM, KOJUIOKBUYMaM, 3a4éTam -

IIOAT0TOBKA K OK3aMCHaM

npyrue Buasl CPC (yka3aTh KOHKPETHO)

Hroro Texkymeit CPC: 68




9. YueOHO-MeTOANMYECKOE o0eceyeHue U CIHIIINHEI
9.1. Aapec caiita Kypca

OmnnaitH-Kypc pasmenieH Ha HanmonanbHOM 1iatopMe OTKPHITOr0 00a30BaHUS -
https://openedu.ru/course/spbstu/NEUROINF/

9.2. PexoMeHayemasi JuTepaTypa

OcHoBHasi iuTEpaTypa:

Ne HaumeHnoBanue Il;:; HcTounuk

1 | MepkoB A.b. Pacnio3naBa- 2011 https://urss.ru/cgi-
Hue 00pa3oB. Beenenue B bin/db.pl?lang=Ru&blang=ru&page=Book&id=241884
METOABI CTATUCTHUYECKOI'O
oOyuenus. M.: Enuropuan
YPCC, 2011. - 256 c.

2 | Bapckuii A. b. Heitiponusie 2004 http://www.aiportal.ru/downloads/books/neural-
CCTH: paclio3HaBaHHE, networks-recognition-management-by-barsky.html

yIpaBJIeHHUE, IPUHATHE pe-
meHuii. M.: ®uHaHCH U cTa-
tuctuka, 2004. - 176 c.

3 | ®nax I1. Mamuunoe ooygye- | 2015 https://dmkpress.com/catalog/computer/data/978-5-
Hue. Hayka u nckyccTBo no- 97060-273-7/

CTPOEHUS AITOPUTMOB, KO-
TOPLIC U3BJICKAIOT 3HAHUS U3
nanabix. M.: JIMK Ilpecc,

2015. - 400 c.
4 | Jomunroc I1. BepxoBHBIii 2016 https://www.mann-ivanov-ferber.ru/books/verhovnyj-
ITOPUTM: KaK MaIInHHOE algoritm/

oOydeHre U3MEHUT Halll
mup. M. : Mann, IBaHOB 1
Depbep, 2016. - 336 c.

JlonmoJHUTeIbHAA JINTepaTypa:

Tox

Ne HaumeHnoBanue I HUcTounuk

1 | Xaiikun C. Hediponnsie cetu: | 2006 http://www.aiportal.ru/downloads/books/neural-
MOJIHBINA KypC, 2-€ u3anue. / networks-full-course-2-edition-by-haykin.html
Xatikua C.: — M. Bunbsmc,
2006. — 1104 c.

2 | Yepusk E. Beenenwue B riy- 2020 https://www.dom-knigi.ru/product/478099/

6okoe oOyuenue. / YepHsik
E.: — M. Jlnanextuka, 2020.
—192c.

3 | Arrapsan Y. Heiiponnsie ce- 2020 https://www.chitai-gorod.ru/catalog/book/1234580/
TH ¥ II1yOOKO€ 00y4YeHue.
VYuebnsIii kKypc / ArrapBan
Y.. — M. Bunbesamc, 2020. —



https://openedu.ru/course/spbstu/NEUROINF/

752 c.

4 | Hukonenko C. ['mybokoe 2018 https://www.piter.com/product/glubokoe-obuchenie
o0y4eHue orpy>KeHHE B MUD
HeWpoHHBIX ceTelt / Huko-
nenko C., Kanypun A., Ap-
xaHrenbckas E. — CII0.:
ITutep, 2018. — 480 c.

5 | Aiiazsu C. A., Byxmrabep 1989 https://urss.ru/cgi-

B. M., Entokos U. C., Me- bin/db.pl?lang=Ru&blang=ru&page=Book&id=86621
wankul JI. J[. [Ipuknagnas
CTaTHUCTHKA: KJ'IaCCI/I(i)I/IKaHI/IH
" CHUIKCHUC Pa3MCPHOCTH.
— M.: ®uHaHCH U CTaTH-

ctuka, 1989. - 608 c.

6 | Aiizepman M. A., bpasepman | 1970 https://urss.ru/cgi-

3. M., Pozonosp JI. 1. Me- bin/db.pl?lang=Ru&blang=ru&page=Book&id=25422
TOJI MMOTCHIIUATBHBIX PYHK-
WA B TEOPUH OOYyUCHHUSI Ma-
mmH. — M.: Hayka, 1970. —
320 pp.

Pecypcel UHTepHeTa:
1. https://levutkin.github.io/teaching/

9.3. TexHnuyeckue cpeacTna odecrnedyeHust JUCIHUTITHHBI
OmnnaitH-Kypc, pa3MeIeHHbIH Ha HAllMOHAIbHAS TUIaT(GopMe OTKPBITOrO 00pa3oBaHUs -
https://openedu.ru/.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUIIIMHBI
Pabouee mecTo 00ydaromuxcs: KOMIBIOTEPHI HE MEeHee YeM 6 ['0 orepaTUBHON MaMsTH, onepa-
[MOHHAs cucTeMa He Hke Windows 7 (x64), HayITHUKY, TOJKITIOYeHHE K ceTu MHTepHeT.

11. Kputrepuu oueHUBaHUS U OLIEHOYHbIE CPeICTBA
11.1. Kputepuu ouieHNBaHUA
HToroBslii 3a4€T CTaBUTCS 110 PE3YJIbTATAM BBIIIOJIHEHHUS B TEUEHHUE CEMECTpa CIEAYIOIUX pa-
0oT:
— BrimonHenue npakTuueckux 3agaanuii (3 paboTh);
— TlpomexyTouHble TECTHI (5 MTYK);
— HTorosslii Tecr.

[TpomexxyTouHas aTTecTalys — B BUJE BBIITOJHEHUS NPAKTHYECKUX 3aJaHUI M IPOMeEIKY-
TOYHBIX TECTOB.
Nrtorosas arrectanysi — MTOrOBbIi KOMIIBIOTEPHBIN TECT.
WTOroBelil TECT CUNTAETCS CIAHHBIM YCIIEIIHO, €CIM U3 40 BOIIPOCOB TeCTa CTYAEHT Jall Ipa-
BUJIbHBIE OTBETHI HE MeHee, ueM Ha 20 BorpocoB (70% mpaBUILHBIX OTBETOB).
11.2. OneHo4Hble cpeacTBa
IIpuMepsbl 3a1aHU HA TIPAKTHYECKUX 3AHATHAX:

8



https://levutkin.github.io/teaching/

|. 3aganue k Teme 2:

1. H3yuute metox k Ommkaiimumx coceei.
2. Hcmomnb3ys 3TOT METO]] COCTAaBbTE MPOTHO3 JJIsI JAHHBIX TECTOBOM BBHIOOPKH.
3. Pemmre aBe 3amaum Ha BEIOOD:

a) Beimaua kpeaura

b) Ouenka 310poBbs

€) Beibop ¢punpma

d) Ormenka kauecTBa BOIbBI

II. 3aganue x Teme 3:

1. Ha ocHOBaHHMH BBIOOPKHY U3 YaCTHU apTyMEHTOB U 3HAUYCHUI OyneBoil pyHKIMH, 00yduTe Of1-
HOCJIOWHBIN TIEPIETITPOH, U BOCCTAHOBUTE OTCYTCTBYIOIINE OCTABIINECS 3HAUCHHS (DYHKITHH

II0 €€ apryMeHTaM.

TecT 11 MPOMEKYTOYHOM ATTECTALMU:
KoMmbroTepHsIi TeCT peacTaBisieT coooit 6a3y u3 150 BompocoB, U3 KOTOPHIX CIIYYalHBIM
oOpa3om Jtst ctyeHTa Beioupaercs 10 BompocoB. Bee BOIIPOCk HNMEIOT OAMHAKOBYIO CTOMMOCTH B 1

Oaul.
HTOroBLIN TECT:

KoMmbroTepHsIii TeCT peAcTaBisieT co0oit 6a3y u3 150 BompocoB, U3 KOTOPHIX CIIYYaHBIM
obpa3om Jtst ctyeHTa Beioupaercs 40 BompocoB. Bece BOIIPOCh HMEIOT OAMHAKOBYIO CTOMMOCTH B 1

Oaul.

IIpumMep BONPOCOB HTOTOBOTO TeCTa:

Tun Bonpoca

Ipumep

3aKphITHIN (€IMHCTBEHHBIH
BBIOOD): BBIOpATh OAMH
[IPaBUJIbHBIN OTBET U3
IIPEIIOKEHHBIX.

Kakas 3agaua pernaercst 11 BOSMOXKHOCTH BU3YyaTH3aIlii MHO-
TOMEPHBIX TaHHBIX?
a. YBeJIHMUYEHHUs pa3MEPHOCTH
b. Coxkparienus pasmMepHOCTH
c. BsiOopa npusnakos (feature selection)
d. Knaccudukamnmm

3aKpBITHINA (MHOXKECTBEH-
HBI BEIOOD): BEIOpaTh He-
CKOJIBKO TPaBWJIbHBIX OTBE-
TOB U3 MPEUIOKECHHBIX.

UYro Takoe MamuHHOE 00y4ueHue?
Bri6epute Bce BepHbIE OTBETHI
a. Orto nogpaszaen MU, Bximrodaronuii METObI TOCTPOEHHUS al-
TOPUTMOB, CITOCOOHBIX 00y4YaThCs
b. Jducummanna, u3ydaroias METOJIbI TOCTPOCHHS aJITOPUTMOB
AQHAJTUTUYECKUM ITyTEM
C. Ilompaznen MU, maremaTnueckas IUCLUILINHA, UCIIOIb3YIO-
nias pa3Aesibl MaTEMaTUYECKON CTaTUCTUKH, YACTIEHHBIX Me-
TOAOB ONTUMHU3AILUHU, TEOPUU BEPOSITHOCTEH, TUCKPETHOTO
aHaJIN3a, BBIACISIONIAs 3HAHUS U3 JaHHBIX
d. JlucruminHa, ©3ydarolias METObI IIOCTPOCHUS aJITOPUTMOB,
KOTOpBIE MOTYT 00y4aThCsl U3 IaHHBIX U JIeJaTh IPOTHO3 Ha

JTAHHBIX
3akpeIThii (eIMHCTBEHHBIN | K KakoMy Kiaccy 3a/1ad MalltuHHOTO 00Y4YeHUS TPHHAIICHKUT KJla-
BBIOOp): BBIOpATh OJIMH cTepuzanus’?

MPaBWIbHBINA OTBET U3
MPCAJIOKCHHBIX.

a. OOydeHme C yuyuTenem

b. OOyuenwue 6e3 yunrens

C. AKTHBHOE 00y4YeHHE

d. OOydeHue ¢ MOAKPEIIICHUEM

3aKpeITHIN (MHOXE-
CTBEHHBIH BBIOOD): BBI-
OpaTh HECKOJIBKO Mpa-

Kax Ha3bIBaIOTCS CIIOU CETH, HAXOSAIIUECS MEXKIY BXOAHBIM U BbI-
XOIHBIM CIOIMH?
Bri6epute Bce BepHBIC OTBETHI

9




BHJIbHBIX OTBETOB W3 a. CkpbIThIe
PEUTOKEHHBIX. b. Cpennue
C. llentpanbHble
d. TIpomexyTouHbie

12. MeToanuyeckne peKOMEHIAIUY 110 OPTraHU3AIUU U3YyYeHHU S TUCHUNIMHBI

B kypce paccmaTpuBarOTCsSI OCHOBHBIE pa3/ieibl MAIIMHHOTO O0yYEHUs KaK JIeMEeHTa O0IIero
HaIlpaBJI€HUsI NCKYCCTBEHHOIO MHTEIIEKTA.

Oco0oe BHIMaHHE y/IeJICHO OCHOBHBIM 33/1auaM M OMPEISICHUSIM MAalTHHHOTO O0y4eHUs,
BKJIIOYasi MHAYKTUBHOE U IelyKTUBHOE 00yueHue, o0ydeHue ¢ yuurtenem u 6e3 yuutens. Paccmorpe-
HbI OCHOBHBIE METObI U MOJIEJIM MAIIIMHHOTO 00y4eHUsI, BKITFoUasi MeTOJ OIMKalIuX cocenel, nepe-
Bbsl peIICHUN, HEHPOHHBIE ceTH. J[atoTCs MOHATHS 0OBSICHUTEIIBHOTO UHTEIUICKTA. M3ydueHune Kkypca
OIMpPAETCs Ha 3HAHUS B 00JaCTH TEOPUHU BEPOSITHOCTEH M MaTEMAaTUUYECKOM CTaTHCTUKH, TIMHEHHOM
anredpbl U METOJIOB ONTUMHU3ALINU.

13. Ananranusi padodeil nporpammsbl aJs Jun ¢ OB3

AnantupoBaHHas IporpaMma pa3padaTeIBaeTCs MPU HATHMYUH 3asiBIICHUS CO CTOPOHBI 00yUaro-
mierocs (poauTesnei, 3aKOHHbIX IPEJCTaBUTENEH) U METUIIMHCKUX MTOKa3aHUH (pPEeKOMEHIaUsAMHU IICH-
X0JIOTO-MEMKO-TIEJarOTHYECKON KOMHUCCUN).

Jlns MTHBAIMI0B aJallTUPOBaHHasi 00pa3oBaTelbHas IporpaMMa pa3padaTbIBaeTCs B COOTBET-
CTBHMHM C MHIUBUAYAJIbHON POrpaMMOM peadMInTaIuH.

10



[Tpunoxenue 1
K pabodeii mporpaMMe JUCITUTLIAHBI
«OCHOBBI HEUPOMH(OPMATHKY U MAITUHHOTO OOYICHUSI»
Ha ocHoBe ®I'OC BO

Konp! pezynbraroB ocBoenust OIIOII (kommeTennuit), GopMypyeMbIX cOTIacHO TpeOOBaHUAM JACHCTBYIONINX (eiepaIbHbIX TOCYIapCTBEHHBIX
00pa30BaTENbHBIX CTAHAAPTOB 110 COOTBETCTBYIOLIMM HAIPABICHHUAM OATOTOBKH U CIIELUAILHOCTSM BBICILIEI0 00pa30BaHUs

Kon nampasne-
1
HiA 08.03.01 | 08.05.01 | 09.03.01 | 09.03.02 | 09.03.03 | 09.03.04 | 10.03.01 | 10.05.01 | 10.05.03 | 10.05.04 | 11.03.01 | 11.03.02
Kon nnankaropa
-1 OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-2 | OIIK-4 | OIIK-7 | OIIK-3 | OIIK-4 | OIIK-3 | OIIK-3
Kon nampasne-
1
Hi 11.03.04 | 12.03.01 | 12.03.04 | 13.03.01 | 13.03.02 | 13.03.03 | 14.03.01 | 14.05.01 | 14.05.02 | 15.03.01 | 15.03.02 | 15.03.03
Kon nnankaropa
-1 OIIK-3 | OIIK-4 | OIIK-4 | OIIK-1 | OIIK-1 | OIIK-1 | OIIK-2 | OIIK-3 | OIIK-3 | OIIK-5 | OIIK 3 | OIIK-10
Kon nampasne-
1
Hi 15.03.04 | 15.03.05 | 15.03.06 | 16.03.01 | 19.03.01 | 19.03.04 | 20.03.01 | 22.03.01 | 22.03.02 | 23.03.01 | 23.03.02 | 23.05.01
Kon nnankaropa
-1 OIIK-1,
OIIK-3 | OIIK-6 | OIIK-11 | OIIK-7 OITK-5 OIIK-1 | OIIK-1 | OIIK-5 | OIIK-5 | OIlIK-4 | OIIK-4 | OIIK-2
Kon HaHpaBHGHI/IHl
23.05.02 | 27.03.02 | 27.03.03 | 27.03.04 | 27.03.05 | 28.03.01 | 29.03.04 | 01.04.02 | 09.04.02
Kon nunnukaropa
-1 OIIK-2 | OIIK-6 | OIIK-7 | OIIK-6 | OIIK-10 | OIIK-4 | OIIK-4 | OIIK-4 | OIIK-2

! Kon nanpapnenus noaroToBky (CHENUaIbHOCTH)




¢denepaibHOE rOCY/IapCTBEHHOE ABTOHOMHO€E 00pa30BaTeIbHOE YUPeK/IeHne

BbICIIIEro 00pa3oBaHusl

«Cankr-Ilerepoypreknii nosimrexunyecknii yausepeurer Ilerpa Beaukoro»

(TBERIIAIO

PazpaboTunk

Hanpasnenus
IIOATOTOBKHU
(cnenuanbHOCTH)

Haumenosarnue oucyunnumwi

MHCTUTYT KOMIIOTEPHBIX HAYK U TEXHOJIOTUH

Haumenosanue Hucmumyma/gvicuieti wikost

01.03.02 INpuxnamnas maremaruka 1 uxdopmaruka, 01.03.03 Mexanrka 1 Maremarieckoe Mozenposanue, 01.03.04
Tpuxnaanas maremaruka, 02.03.01 Maremarnka n kommstorepusie Hayku, 02.03.02 Oynnamentansaas undopmatika
1 nuHpopmarmonnsie TexHonoruy, 02.03.03 Maremariueckoe obecrieueH|e 1 aIMHHUCTPUPOBAHNE HH(OPMALIMOHHBIX
cucrem, 03.03.01 Tpuxiamssie matematika U Qusuka, 03.03.02 dusuka, 03.03.03 Pamodusuxa, 04.03.01 Xmus,
05.03.06 Dxonorus u npupoaonons3osanme, 06.03.01 Buonorus, 08.03.01 Crpourenscrso, 08.05.01 Crpourenscrso
YHUKIBbHBIX 31aHui 1 coopyxennii, 09.03.01 Mudopmaruka u BbraucimrensHas texunka, 09.03.02 Mudopmanpon-
Hble cuctemsl U TexHonoruy, 09.03.03 Ipuxnannas nadopmarnxa, 09.03.04 IMporpamvuas mwkenepns, 10.03.01 Us-
(opmarmonnas GesonacHocts, 10.05.01 Kommbtorepras GesonacHocts, 10.05.03 Mupopmarmionnas 6e30macHOCT
apromarusuposantbix cucrem, 10.05.04 Vndopmarmonno-anammimeckue cucremst 6e3onacHocty, 11.03.01 Panyo-
TexHuka, 11.03.02 MHpOKOMMYHHMKALMOHHBIE TEXHOJIOTMU 1 cucTeMbl cBsi3y, 11.03.04 DnexTtpoHrka 1 HAaHODIIEKTPO-
nuka, 12.03.01 IIpubopocrpoenne, 12.03.04 buorexmieckue cucrems! 1 TexHonoruy, 13.03.01 TenmosHepretuka u
terwtorexunka, 13.03.02 Dnextpoonepretika u onekrporexunka, 13.03.03 Duepreruueckoe MalIMHOCTPOEHHE,
14.03.01 Snepnas sueprervka u terviodusuka, 14.05.01 Snepubie peakrops! 1 Marepuansl, 14.05.02 AToMHble cTaH-
LMK IPOCKTUPOBAHKE, DKCIUTyaTalys ¥ MIKMHUPHHT, 15.03.01 Manmuoctpoenue, 15.03.02 Texnonormieckue Marm-
Hbl ¥ 06opyosanue, 15.03.03 INpuxnanyas mexanuka, 15.03.04 ABromarnsalys TEXHOIOTMYECKHIX IPOLIECCOB U MPO-
m3BozCTB, 15.03.05 KOHCTPYKTOPCKO-TEXHOIOIMYECKOE 00ECTIEYCHHE MAIIMHOCTPOUTEBHBIX NPOn3BoACTB, 15.03.06
Mexatponuka u pobororexuunka, 16.03.01 Texunueckas ¢pusnka, 16.03.03 XonomubHasi, KpHOreHHAsE TEXHUKA U CH-
crems! xu3neobecnedenns, 18.03.01 Xumuueckas texuonorus, 19.03.01 brorexnonorus, 19.03.02 Tlpoxykrs! mmra-
HUS M3 PacTUTENLHOTO chIpbs, 19.03.03 Ipoykrsl ruTanus sxuBoTHOTO nporncxoxkaeHns, 19.03.04 Texnonorus npo-
JIyKUnu 1 opranmsaims obuectsensoro rmranus, 20.03.01 Texnocdepnas GezonacHocts, 22.03.01 Marepuanoseze-
HHE M TeXHONOrnu marepuanos, 22.03.02 Meramwrtyprus, 23.03.01 TexHosnorus TpancnopTHbix npoueccos, 23.03.02
HasemHble TpaHCrOpTHO-TeXHONOrHYeckne komiviekesl, 23.05.01 HasemHble TpaHCHIOPTHO-TEXHOIOIMYECKUE CPeJl-
crBa, 23.05.02 TpancnopTHbie cpeacTa crienuaibHoro Haznayenus, 27.03.02 Yrpasnenue kadecrsom, 27.03.03 Cu-
cremMHblil anamu3 u ynpasinenue, 27.03.04 Ynpasienne B Texumueckux cucremax, 27.03.05 Munoarnka, 28.03.01
Hanorexnonoruu 1 Mukpocuctemuas Texuuka, 29.03.03 Texnosorus noirpauyeckoro ¥ ynakoBO4HOrO Mpon3Bo/I-
crBa, 29.03.04 TexHonorust XyJ0)eCTBEHHOH 00paboTkn Marepuanos, 29.03.05 KonctpympoBanne M3jenmii jerkoit
npomsinuienHoctd, 37.03.01 [enxonorus, 38.03.01 Dxonomuxa, 38.03.02 Menemxment, 38.03.03 Ynpasnenue nep-
conaiiom, 38.03.04 T'ocynaperBeHHOe U MyHHMLMITATbHOE yripasienue, 38.03.05 busnec-nidopmaruxa, 38.03.06 Top-
rosoe zesio, 38.03.07 Tosaposenenue, 38.05.01 Dxonommueckas OezonacHocts, 39.03.01 Corwonorus, 40.03.01
10pucnpynentms, 40.05.03 Cynebnas sxeneprtusa, 41.03.01 3apybexuoe pernonosezienye, 41.03.06 ITybmiunas no-
JIMTUKA U cotmaibable Hayku, 42.03.01 Pexnama u cBsi3u ¢ obtuectsenHocTsio, 42.03.03 M3narensckoe neno, 43.03.01
Cepauc, 43.03.02 Typusm, 43.03.03 Focrunmuanoe aeno, 44.03.01 [Nenaroruueckoe obpazosanue, 44.03.02 [cuxosnoro-
nieiarormdeckoe oopazosanue, 45.03.02 Jlunreuctika, 54.03.01 J{u3aitn, 18.04.01 Xumuieckas TexHosorus

Koo u naumenosanue

KBanm¢ukanus BEITyCKHUKA bakanasp / Cnenmanuct / Maructp
O6pa3oBaTeNbHbIH CTAHAAPT JleficTBytonmii CTaHAAPT IO COOTBETCTBYIOIIEMY

COI'JJACOBAHO

P’ /p‘BQ;{nTenb JIOOII

HaIIpaBJICHUIO ITOJAIOTOBKHU

VTBepkeHa IPOTOKOJIOM 3aceJaHusI
YMC CIIeITY

20 N/ - P 4
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PII/I paspaGorann:

boncynosckas Mapuna BrnanuMmupoBHa, KaHIUIAT TEXHUYECKUX HAYK, JOLEHT BBICIIECH MIKOJIBI UH-
TEJUIEKTYAJIbHBIX CUCTEM U CYNEPKOMIIbIOTEpHBIX TexHosoruid UKHT

BacwibsnoB ['eopruit CepreeBud, nHKeHep-ucciieaoBaTens 1aboparopuu «IIpombllieHHbIE cUCTe-

MBI TOTOKOBOM 00paboTku nanHbx» Llentpa HTU «HoBbie mpon3BOACTBEHHBIE TEXHOIOTHI



1. llesin u nJIaHMpYyeMble Pe3yabTAThl U3yUYeHUSs U CUUIIIMHbI
Heab ocBOeHUs TUCHUILINHBI

[Tonydenue 3HaHul U POPMUPOBAHUE YMEHUH, CBSI3aHHBIX C NU(POBON THTUEHOU, ITUPPOBOI
ATUKOW, KOMMYHUKATHBHON, MH(POPMAIIMOHHONH M MOTPEOUTENIbCKON Oe30macHoCThi0, MHTepHETOM
BEILECH, TEXHOJOTHUSIMHU JIONOJHEHHOW, BUPTYaJIbHOM M CMEIIAHHOM PEaJbHOCTH, a TAKKE IPYTHUMU
KJIFOUEBBIMH TIOHATUSAMHU, (OPMUPYIOUIMMH MPOCTYI0 HU(POBYIO IPaMOTHOCTh, 00ECIEUHBAIONIYIO
OCO3HAHHYIO JIeATEILHOCTh JINYHOCTH B COBPEMEHHOW ITU(PPOBOH cpeje.

Pe3ynbTaThl 0OCBOCHHMS OCHOBHOM NpodeccHoHAIbHOI 00pa30BaTeIbHOI MPOrpaMMbl

Kon Nuaukaropsl 1ocTukeHus: pe3yabTatoB ocBoennsi OIIOII (komneTeHmuii)

-1 [TposiBiIsieT MCHUXOJIOTMYECKYI0 YCTOWYMBOCTh K MH(GOPMAIIMOHHOMY BO3JEHCTBHIO U Ma-
HUITYJIMPOBAHUIO JUYHOCTBIO YEPE3 CETEBBIE PECYPCHI

ne AHanusupyet npoueccsl GOpMHUPOBAHUSA U PUCKU IU(PPOBON Cpeabl, BBIABIASL TEHACHINH

Pa3BUTHS KJIFOUEBBIX HU(GPOBBIX TEXHOJIOTHI

N]/1-3 | ITnaaupyer coOCTBEHHYIO ACATEIBHOCTD, COOJIIOMas IM(BPOBYIO TUTHEHY

CooTBeTcTBHE MHAMKATOPOB JOCTHXKEHUSA KommeTeHIui pesynbratam ocBoeHusi OIIOII co-
IJIACHO TPeOOBAaHMAM ACHCTBYIONIUX (eaepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTaHIAPTOB
10 COOTBETCTBYIOIUM HAIPABIICHUSM IMOATOTOBKHU U CIEIUAIBHOCTSIM BBICIIET0 00pa30BaHUs, aKTya-
JIM3UPOBAHHBIX HA OCHOBE MPO(ECCHOHAIBHBIX CTAaHIAPTOB, IIpeacTaBieHo B [Ipunoxennn 1.

IInanupyemMble pe3yJbTaThl 00yUeHHs MO TUCHUILIIIUHE
3HAHHUSA:

—OCHOB B3aUMOJICHCTBHS YCTPOWCTB;

—HCTOPUU Pa3BUTHS M COCTABHBIC YACTH MHTEPHETA BEIICH;

—IIPUMEPOB UCIIOJIE30BAHUS COBPEMEHHBIX TEXHOIOTHI B YMHOM T'OPOJIE;

—MeXaHU3MOB M (POBU3ALNHU TOPOAA;

—IIPUHIUIOB (hOPMHUPOBAHHS HOBBIX PEIICHNH IS yMHOTO TOPOAA;

—IOHATHS BUPTYaIbHOW, CMEIIAHHOM U JIOTIOJTHEHHOM peaIbHOCTH, Cephl MX MPHUMEHEHNS;

—TOHATHS YIPO3bl OE30MIaCHOCTH, BUIOB yIpo3;

—TMOHATHA pUCKa HHPOPMALIMOHHOMN 0€3011acHOCTH;

—OCHOBHBIX MOHATHIA KpUNTOTrpadguu: X31-QyHKIHS, SJIEKTPOHHAs! TOMUCH, H(pOBaHuE;

—CYIIHOCTH KOMITBIOTEPHBIX aTaK U UX BUJOB,

—MEXaHU3MOB o0ecTiedeHns1 6e30MaCHOCTH ONepannoHHOM cucteMbl Windows;

—TMOHATHS NEPCOHATBHBIX JAHHBIX, KATETOPUU NEPCOHANBHBIX JaHHBIX: CIEIHabHbIE, OHOMET-
pHuueckue, 00IIeIOCTYIHbIE U HHBIC,

—OCHOBHBIX 3TallOB OPraHU3alUN 00paOOTKH U 3aIIUTHI IEPCOHATBHBIX JAHHBIX;

—TMOHATHUSA TU(PPOBON TUTHEHBI, €r0 COJECpP)KaHUe U BUBI, MpaBuUia coOIroaeHus U(POBOI ru-
THEHBI;

—IOHATHS U(PPOBOTO ClIe/a, €r0 COJACP)KaHUe M BH/BI, IPU3HAKU TTOJIOKUTEIBHOTO U OTpHIIA-
TEJBHOTO HU(POBOro cieaa, CnocoObl OUUCTKU CYIIECTBYIOLIEr0 HU(POBOro cieaa, CrnocoObl MUHU-
MHU3aIUU Oyaymero mudpoBoro ciesa;

—IIPUHIUIIOB PabOTH AITOPUTMOB MTOMCKOBBIX CHCTEM U aJTOPUTMOB COLMAIBHBIX CEeTEeH, CIo-
COOBI YCHEIIHOTO B3aUMOJICHCTBHS C aJITOPUTMAMU;

yMeHHus:
—  B3aUMOJEHCTBOBATh C YMHBIMHU MPHOOPAMHU ITOCPEICTBOM COBPEMEHHBIX TEXHOJIOTHIA;
—  (opMHPOBATh pELICHHUE IS YIIyUIICHHUS CBOETO FOPO/a;
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—  paboTarh C CUMYJISITOPaMH B BUPTYAJIbHOU pPEeabHOCTH;

—  HAaCTpaumBaTh CUCTEMBI IOCTPOCHUS BUPTYAIbHBIX TOPOJIOB;

— paboTaTrh C MPUIIOKEHUSIMH JOMOTHEHHOHN PealbHOCTH;

—  BBIYUCIIATH PUCKU WH(DOPMAITMOHHOM 0€30MMacHOCTH;

—  paspabaThIBaTh MOJUTUKH O€30TaCHOCTH,

—  OPHEHTHPOBATHCS B COBPEMEHHBIX KPUNITOIPAQUICCKUX aJITOPUTMAX;

—  OCYIIECTBIATH MM(POBAHUE NAHHBIX U TMOJNUCHIBATH JAHHBIEC C MCIIOJH30BAHUEM CIICIH-
AITBHBIX MIPOTPAMMHBIX CPEJICTB;

—  HAaCTpauBaTh CPEACTBA 3AIUTHI MEPCOHATBLHBIX KOMITBIOTEPOB, BCTPOCHHBIX B OIEPAIMOH-
Hyto cucremy Windows;

—  COCTaBJISTh HOPMATUBHYIO 0a3y 00pabOTKU M 3alIUTHl IEPCOHATBHBIX JAaHHBIX U paboTaTh
C HEl;

—  (opmupoBaTh TpeOOBaHUS IO 3aMUTE MEPCOHATBHBIX JTAHHBIX U MO pa3pabOTKe CHCTEMBI
3aIUTHI IEPCOHATBHBIX JTAaHHBIX;

—  IUTAHUPOBATH M OCYIIECTBISTh JIEATEIBHOCTh C YI€TOM TEXHUYECKOTO U MICUXOJIOTHIECKO-
0 acrekTa MHu(pPOBOH TUTHEHBI;

— JIMaTHOCTUPOBaTh IU(PPOBON CieN, IUIAHUPOBATh M OCYIIECTBISTH ACATEIBHOCTH I10
OYHCTKE CYLIECTBYIOIIETO IIU(PPOBOTO Cliea, 0O MUHUMU3ALUHU Oyymero nudpoBoro ciena;

HABBIKH:

— TPOCTPAHCTBEHHOTO MBIILICHUS;

— OIpeJeNeHue KIIUEBbIX JIEMEHTOB 3allUIaeMON CUCTEMBI, BBIIETICHUE Yrpo3 0e30macHo-
CTH, XapaKTEPHBIX JJIsl KOHKPETHOH CHCTEMBI, ONpe/iesieHIe PUCKOB HH()OPMAIIMOHHON OE301TaCHOCTH,
pa3paboTKa NOJUTUKU OE30MACHOCTH IS 3aIIMIIAEMOM CUCTEMBI,

— HCIIOJIb30BAHKME MPOTPAMMHBIX CPEJIICTB, TMO3BOJSIONIMX 3amu(pPOBBIBATE COOOIICHUS U
MOJITMCHIBATh WX AJIEKTPOHHOW TIOITHCHIO;

— OIpe/elcHHe BO3MOXHBIX YIpo3 CETEBOH HH(PPACTPYKTYphl OpraHHM3alMHd U BBISIBICHHE
HamOoJee 3HAYNMBIX YIpo3, GopMHpOBaHUE CHHCKA aTakK, KOTOPbIE MOTYT PEaTnu30BaTh 3TH YIPO3HI,
dhopMHUpOBaHKE CHHCKAa CPEACTB obOecreueHus] 0€30MacHOCTH, KOTOPhIE MOTYT OBITh HCIOJIB30BaHbI
MIPH 3aIIUTE OT PACCMOTPEHHBIX aTaK;

— (QopmupoBaHue HOPMATUBHOM 0a3bl 0OPAOOTKYU U 3aIIUTHI EPCOHANBHBIX TAHHBIX ISl pac-
CMaTpHBAaEMOM OpraHMU3alluH, KATErOPUPOBAaHUE ITEPCOHATLHBIX TAHHBIX B OPTaHU3AINH;

— OIpEENICHUE aKTyalIbHBIX YIPo3 0€30MMacHOCTH MEPCOHANIBHBIX JTAHHBIX TPU UX 00paboTKe;

— TPOBEACHUE aHalM3a JOCTYITHOH 4acTH COOCTBEHHOTO HMU(POBOTO cliena, MPOBEICHHE €ro
OYMCTKHU, MUHUMU3AIMS OyayIero mudpoBoro ciesa.

2. Pacnipenesienne TPya10€MKOCTH OCBOEHHUSI THCHMILUIMHBI MO BUAAM yuyeOHOH padoT
U GopMBI TeKylIero KOHTPOJISI U MPOMEKYTOYHOM aTTecTAluU

2.1. Buabl yueOHoii padoThl

Bunst yueGHoI paboTh Tpya0eMKOCTb 110
ceMecTpam

JIeKIIMOHHBIE 3aHATHS 26

[TpakTuueckue 3aHATUS 22

CamocrosTenbHas padora 20

Yacsl Ha KOHTPOJIb 4

OO6m1ast TpyI0EeMKOCTh OCBOCHHSI 23e (72 a.u.)

JMCLUIUIMHEI




2.2. @opMBbI TEKYIEr0o KOHTPOJISAA M IPOMEKYTOYHOM aTTeCTAlUMHN

@®opMbl TEKYIIEr0 KOHTPOJS M NMPOMEKYTOYHOM

arrecranmuu

KoJsun4yecTBO 1o cemecTpam

Texkyuuii KOHTPOJIb

Tectrl (HEe MeHee)

IIpomes:kyTOUHAS aTTeCTANMS

3adeTsl, IIT.

3.1 Pazgesibl AMCHUIIJIMHBI M BUABI Y4eOHOI padoThI

Ne pa3- | Pazgeanl AuCHMIUIMHBI, Meponpusitusi Tekymero | Jlek, | Ilp, CP,
aesaa KOHTPOJIs ayu ay ad
1. SMART-TexHonoruu
1.1. WNuTtepHeT Bemnieit
1.2. I{udposas ropojckas cpena 2
2. OcHOBHI ITUGPOBBIX (PUHAHCOB
2.1. DUHAHCOBbIE TEXHOJIOTUU 4 4 4
3. OcHoBbI HHOOPMAITMOHHON 06€30MMaCHOCTH
31 VYrpo3sl uHpOpManmoHHOW Oe3omacHocTH. WaeHTudu- 5 1 1
B Kalys, ayTeHTU(UKALNS, aBTOPU3ALIHS
3.2. OcHOBBI KpUNTOrpahUuecKoi 3alMThl HH(OpMAIUU 2 1 1
33 [IporpammHoO-anmapaTHble CpPeACTBa OOECIICUCHHS HH- ) 1 1
B dbopMarmoHHO 6€30MacHOCTH
3.4. 3amuTa NepcoOHAIbHBIX JaHHBIX 2
3.5. [udposas ruruena 2
4, TexHon0ruM BUPTyaJIbHOM, JOTIOJHEHHON M CMEIIAHHOW peaIbHOCTH
TexHonoruu BUPTYaIbHOU, JOMOJHEHHON U CMEIIAHHOMN
4.1. 2 8 4
peaNbHOCTH
5. KoMmmyHuKkanmonHast 6€301macHOCTh
5.1. SI3pIKOBast IMYHOCTH B ITU(POBOIL cperne
5.2. Ilcuxosorust TMIHOCTH B ITM(DPOBOM OOIIECTBE
53 [Mudposas stuka (KynbTypa CETEBOrO 3THKETa, IUppo- 5 5 5
B BOI MIMHJIK) 1 TIPaBO B IH(MPOBOIT cpesie
HToro nmo Bugam y4eOHOi padoThI: 26 22 20
3auer 4
OO0mas Tpy10éMKOCTh OCBOCHUSI: a4 / 3e 7212

4.2. Conep:xaHue pa3iesioB M pe3yabTAThl H3yYeHHUS U CIHUILIMH




Pasznen nucuunjanHbl

\ Conepxanue

1. SMART-texHOIO0rNHI

1.1. UaTepHeT Bemeit

OcgelieHne ¢ mpuMepaMu TEMbl YMHBIX KYXOHHBIX YCTpOMCTB. Bae-
JICHHE B YMHYIO OBITOBYIO TEXHUKY

[TpuMepbl IPYTUX YMHBIX YCTPOHCTB B OBITY

OCHOBBI B3aUMOJICUCTBHUSI OBITOBBIX U KYXOHHBIX YCTPOMCTB MEXKIY
co0O0H U ¢ 4eJI0BEKOM

Hctopust mpoucxoxaeHuss UHTEpHeTa Bemieil: oT uaei Hukonst Tecibl
10 COBpeMEHHOCTH

O0630p OCHOBHBIX COCTaBHBIX 4YacTeil, 6e3 KOTOPhIX HEBO3MOXEH WH-
TEpHET Belen

PaccmarpuBaroTcst mpo0eMbl pa3BUTHS HHTEPHETA BEIICH
PaccmarpuBaroTcsl IEpCIEKTUBLI pa3BUTUSI MHTEPHETA BELICH

1.2. Iudposas ropojackas
cpena

OnpIT NMOCTPOEHUsI YMHOTO TOpOJia PacCMaTpUBAETCA HA pPeaJbHBIX
IIpUMepax roposioB BCETO MUpa

PaccmaTpuBaroTcst ocHOBHbBIE (DyHAaMEHTaJIbHblE KOMIIOHEHTHI (op-
MHUPOBaHHUS YMHOI'O TOpoja

PaccmaTpuBaroTCcsl neTalbHO OTpacid, B KOTOPBIX JIOJDKHBI OBITh
BHEAPEHBI U3MEHEHHS ISl IPeoOpa3oBaHus TPAJAUIIMOHHOTO rOpoJia B
YMHBIN

PaccmarpuBaercst mpuMep CUCTEMBI JIOKAJIM3allMU BBICTPENIOB Ha 0aze
npoaykta ShotSpotter. PaccmaTpuBaeTcss MeXaHU3M JIOKAJIA3AITUN BbI-
CTpelia, a TaKKe AeHCTBUS MPU ero 0OHaAPYKEHUU

PaccmarpuBaroTcss cucTeMbl yMHOTO CBE€Ta Ha IpUMEpE IPOEKTa
BrightSites

PaccmarpuBaroTcs cuctemMbl KOHTPOJIS ABUKEHUS TPAHCIIOPTA U OIO-
BelIeHUs 0 ero npuObiTus Ha npuMepe Anaekc. Tpancnopra

2. OcHOBBI TU(PPOBHIX PrHAHCOB

2.1. ®OuHAHCOBBIE TEXHO-
JIOTHHA

[Monstue u xnaccuduxamnys GuHAHCOBBIX TexHONMorui. OuHTex- 3K0-
cucrema. HeoGaHku, AJIeKTpOHHBIE MIATEXHU, KpayAPHUHAHCUPOBAHUE.
TexHomoruu pacnpene’lcHHOW KHUTH: KpPUIITOBAIIOTa M OJIOKYEHH.
Ananutuka: Big Data ' mammnaHOe oOydeHue. Y paBlieHHEe HHBECTH-
IIUSIMH: po003ABaii3ep 1 THOpPUIHBIC MOAETIH.

3. OcHOBBI HH()OPMAITMOHHOW 0€30MMaCHOCTH

3.1. Yrpo3sl undpopmaiu-
OHHOI 0e30I1acHOCTH.
Nnentudukanus, ayreH-
TU(UKAIUS, aBTOPU3ALHS

OcHOBHbBIE TTOHATUSI WHPOPMALMOHHON 0€30MacHOCTU: KOH(UICHIIH-
abHOCTbh, LEJIIOCTHOCTh W JOCTYMHOCTh MHGpopMarmu. IIpouexypsi
UACHTUUKAINY, ayTeHTU(UKAIMK, aBropu3anuu. [loHsTue Bpeno-
HOCHOTO ITPOTpaMMHOTO obecrieueHus. [lapomu: oqHOpa3oBbIe U MHO-
ropaszoBeie. [IpaBa goctyna. JIMCKpEIIMOHHOE, MAaHIATHOE U POJIEBOE
YIIPaBICHUE TOCTYIOM.

3.2. OCHOBBI KpHIITOrpa-

OcHoBHbIe TOHATHA KpunTorpadhun. Kpunrorpahruyecknii mpuMUTHB.
B€CKJHO‘-I€BBIG, CUMMCTPUYHBIC W HCCUMMCTPHUYHBLIC TIPHUMUTUBLI.
Bo3MoXHOCTH HapyIIUTENS 110 aHAIU3Y KPUNTOrpaduyecKuX CpeacTB

¢udeckoil 3amMTHl  MH- | 3aUTHl UH(popMarmu. [ToHaTHe cTOWKOCTH KpunTOrpaduuecKux ai-

dbopmarun roput™MoB. OCHOBHBIE KpHUNTOrpadUyecKue MPUMHUTHUBBL  XOIII-
¢bynkuus, mudp, snekTpoHHas (uudposas) moanuch. KBaHTOBBIN
KOMIIBIOTEP M NMOCTKBAHTOBAs kpunrorpadus

3.3. [TporpammHuo- | JlokanbHble W TI00ANbHBIE BBHIYUCIUTEIBHBIE CETH. YS3BUMOCTH H

arnmapaTHbie CpeICTBa | AKCIUIONT. YTpo3bl MHGOPMAIMOHHONW Oe30macHOCTH. Bumbl yrpos

obecnieuenus  wH(popMa- | nHbopManMoHHONH Oe3omacHOCTH. [lOHSATHE KOMMIBIOTEPHON aTakw,
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LIMOHHOI 0€30I1aCHOCTH

OCHOBHBIE€ THUIIBI KOMIIbIOTEPHBIX aTak. ClieHapuil MpoBEIEHUSI KOM-
nploTepHON aTaku. CpeacTBa 3allUThl OT KOMITBIOTEPHBIX aTaK: aHTHU-
BUPYCHBIE CPENICTBA, MEKCETEBbIC YKpPaHBI, CHCTEMbI OOHApYy>KeHUs /
npenoTBpaieHus atak, SIEM-cucremsl, DLP-cuctemsl. BupryanbHbie
yacTHble ceTh (VPN).

3.4. 3amura nNEepCOHANb-
HBIX JAaHHBIX

OCHOBHBIE IOHSTHS TIEPCOHATBHBIX TaHHBIX.

Kareropuu nepcoHanbHBIX JaHHBIX: OOILIENOCTYIHbIE, CICIHaTbHbIC,
OMOMEeTpUUYECKHE.

JleficTBusl mo 0OpaboTKe NepcoHaNbHBIX NaHHbIX. [IpaBa cyObekTa
NEepCOHANBHBIX JaHHBIX. Omeparop M peryisTop NepcoOHATbHBIX JaH-
HbIX. UH(OpManMoHHas cucTeMa epcoOHATbHBIX TaHHBIX.

3.5. lludporas ruruena

[TpunHIMnbI, TUIIBI U GOPMBI OpraHu3anuy HUGPOBON THTHEHBI

4. TexHOJOIMH BUPTYaJIbHOM, JOMOJIHEHHOM U CMEIIAaHHOMN pealbHOCTH

4.1. TexHomoruum BHUPTY-
aIbHOM, IOIMOJHEHHOW |
CMEILIAHHOW peaTbHOCTH

BBoauTcs onpeeieHne TOMOHEHHON PeaTbHOCTH, PACCMATPHBAIOTCS
KJIIOYEBBIE 0COOEHHOCTH

BBoauTcs onpeencHre BUPTYaTbHON PeaaTbHOCTH, pACCMATPHBAIOTCS
KJIIOYEBBIE 0COOEHHOCTH

BBoauTcst ompenenenne CMENMIAHHON pealbHOCTH, PacCMaTPHBAIOTCS
KJIIOYEBBIE 0COOEHHOCTH

PaccmarpuBarotcss chepbl MPUMEHEHHUS JAOMOIHEHHOW PEeaaTbHOCTH U
WHCTPYMEHTBI, HEOOXOANMBIE TS €€ IEMOHCTPAII
PaccmarpuBarorcss cepsl MPUMEHEHUS BUPTYaIbHOW pPEalbHOCTH U
WHCTPYMEHTBI, HEOOXOAMMBIE TS €€ IEMOHCTpAIII
PaccmarpuBarotces cepbl IPUMEHEHHS CMEIIAHHON PEeabHOCTH U HUH-
CTPYMEHTBI, HEOOXOAUMBIE IS €€ IEMOHCTPAINH

5. KommyHukanmonHas 6€301macHOCTh

5.1.513p1KOBast TMYHOCTH B IU(POBOH cpefie

BupryanbHas KOMMyHUKaLus KoMMyHMKaTUBHBIN IpoLEecC, S3bIKOBasi JIMYHOCTD,

KOMMYHHMKaTHBHAs JIMYHOCTh. BupTyanbHas peasb-
HOCTh Kak 0cobasi cpefa KoMMyHuKauu. HTepHeT-
JTUCKYPC, XapaKTEPUCTUKU OOIIEHUS B BUPTYaJIbHOM
IIPOCTPAHCTBE.

SI3pIKOBast NMYHOCTh. BTOpuyHasg sA3bIKOBasg JIMY-

BuptyanbHas s3pIK0Bast INYHOCTh HOCTb. SI3BIKOBasi IMYHOCTh U THI PEUYEBON KYJIbTY-

pbl. BupryanbHas nu4HOCTb. BupTyanbHas sA3bIKO-
Bas JMYHOCTh KaK HOBBIM THII agpecaTa U aJpecaH-
Ta. CTpyKTYpHBIE KOMIIOHEHTBHI BUPTYaJbHOU S3bI-
KOBOH JINYHOCTH.

KoMMyHHKaTHBHBIE
TaKTUKH B BHUPTYQJIBHOM IIPOCTpaH-

CTBC

PeueBoe moBeneHne S3BIKOBOM JIMYHOCTH B IUPPO-
BOM cpezie (pedeBoil MOPTPET BUPTYAIbHOH S3BIKO-
BOH Ju4HOCTH). KOMMyHUKAaTHBHBIC CTpaTeruu M
TaKTUKU. Penpe3eHTaTuBHbIE U HappaTUBHbBIE CTpa-
TETUU S3BIKOBOW JIMYHOCTH B oOmieHuu. CTaTycHO-
poneBast qudepeHIanus pe4eBoro noBeACHusI.

CTpaTeruu "

5.2.  Tlcuxonorus TMYHOCTH B TIU(PPOBOM 00IIIECTBE

JIngnocTh B 1IpoBOM 00IIIECTBE

[TonsiTue muyHOCTU. THUIBI BUPTYAJTIbHOW JIMYHOCTH.
[Icuxonornyeckuii aHau3 BUPTYaJIbHOTO MPOGUIIS
nuyHocth. Tpanchopmanus obpaza "A" B cpene un-
TEpHET.
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NudopmaninoHHO - TMCHUXOJIOTHYE-
CKOe BO3jelcTBHE B IUPPOBOM IPO-
CTPAHCTBE’; OCHOBBI ICHUXOJIOTHYE-
CKOI1 0€301acHOCTH B CETH

Bnusaue mHQOpManMM Ha TMCUXMKY WU JIMYHOCTD.
CnocoObl MaHUTYJIUPOBAHUSA U TICUXOJOTUYECKOTO
JaBJIeHUs] B MHTEpHET cpene. Ciyxu U MpOBOKAIUU
KaK CcrmocoObl WH(OPMAIMOHHO-TICHXO0JIOTHYECKOTO
BO3JICUCTBUA. TE€XHOJIOTUM YIPABICHUS JTUYHOCTHIO
MpUMEHsIEMbIE B pa3JINYHBIX coobmiecTBax. [lonsTue
Y BUJBI NICUXOJIOTMYECKON 3aluThl JUYHOCTU. Oc-
HOBBI TICHUXOJIOTMYECKON CaMO3allUThl B MEXIIHY-
HOCTHBIX, = KOHTaKT-KOMMYHUKAaTHBHBIX,  Macc-
KOMMYHHUKATHUBHBIX CUTYallUSX U Mpu paboTe B IJI0-
OanbHOI cetn MHTEpHET.

5.3. lwudposas 3TuKa (KyJIbTypa CETEBOTO THKETA, ITU(POBON MMHIK) U TIPABO B UG POBOM

cpene

udposas stuka (KynbTypa CETEBOTO 3TH-
KeTa, TuGPOBOH UMHIK)”

Tpanchopmanusi ITHYECKUX IIEHHOCTEH B JIOXY
mudpoBoii  peBomtorui. OCHOBHBIE HaIpPaBICHUS
aHaim3a (0T TUKHU B IIU(POBOM cpefie 10 MAITUHHOMN
atuku). Kubepatuka. CereBas »THKa W mpoOiema
CcBOOONIBI B IU(POBOM MPOCTPAHCTBE. DTHUUECKHUE
perynsTopsl B MeauampocTpaHcTBe. Komekc kowm-
MBbIOTEPHOM TEXHHUKHU. brorepckas stuka. Xakepckas
ATHKA. DTUYECKUI KOHTPOIb U ITHYECKAast SKCTIEPTH-
3a. KoMMyHUKallMOHHAsi MPUBATHOCTb W MYTH €€
peanm3anuy. AKCHOJIIOTUYECKUE TMapameTpsl Co0-
CTBEHHOCTH B I poBoi cpene. Pomb kubepaThku B
UH(OPMALIMOHHOM 00IIIEeCTBE.

IIpaBo B uu¢poBoii cpene

[Mudposoe npao. Buasl nudposeix npas. Hopma-
TUBHBIE JJOKYMEHTHI, PETYIUPYIONINE OTHOIICHUS B
nudposoit cpene. MaTemekryansHoe mpaBo. Bubl
UHTEIJIEKTyanbHOW  coOcTBeHHOCTU.  [ludposoii
KOHTEHT W JierajbHOe oOpamenne ¢ HUM. Kubep-
npecTynHocTh. Bunel kubepnpecrynnoctu. IlpaBo-
BbI€ ACIEKTHI 3aIIUTHI OT KHOEPIPECTYIMHOCTH.

5. O0pa3oBaTeIbHbIE TEXHOJIOTHH

IIpu npoBeneHNN 3aHATUI UCIIONIB3YETCS OHIANH-KYpPC, Pa3MELICHHbIM Ha HAlMOHAJIBHOW IUIaT-
(bopMe OTKpBITOr0 00pa30BaHus (JIEKIIMOHHBIE 3aHATHSA B COYETAaHUM C MPAKTHUECKUMH 3aHATHSIMU Ha
6a3e mporpaMMHOI0 oOecreueH s pa3INYHbIX aBTOPOB). OO0yyaromuecss UMEIOT MOJIHbIA TOCTOSHHBIN

JIOCTYI KO BCEM MaTepuajaM Kypca (KOHCIEKTbI, BUJICOJIEKIINU, TPE3CHTALINN ).

[IpenonaBaTenb BBITONHSIET POJIb KOOPAMHATOPA, KOHCYIbTAHTA MO BO3HHUKAIOIIUM BOIIPOCAM U
npobieMaM, co3AaéT yCIOBUS JUISl CAMOCTOSATEIBHOTO OBJa/ieHUs 00y4aloUMUCs 3HAHUSAMU U yMe-
HUSIMU B TIPOIIECCE MTO3HABATEIHLHON IEATEIHHOCTH Yepe3 AuaioroBoe obmeHue.. QdecmneueH J0CTyI K

TpeOdyeMol TuTeparype.

6. JIabopaToOpHbIH NPAKTUKYM
He npenycmorpeno

7. IlpakTHYeCKHE 3aHATHUSA

IIpuMepHBIi CIMCOK IMPAKTUYECKUX 3aHATUN U TPYAOEMKOCTHU:




TpynoémkocTb

e HanMeHoBaHMe NPAKTHYECKUX 3AHATHHI L
pasnena JucraHuuoHHast
dbopma
1.2. YrnpasneHnue IBMKEHUEM TPAHCTIOPTa B «YMHOM)» TOPOJIC 2
2.1 Heobanku, 21eKTpOHHBIE TUIATSXKH, KpayA(hHHAHCHPOBAHNE 2

TexHonorMM pacnpeleIEeHHOM KHUTW:  KPUNTOBAIIOTA U

OsokueiiH. Ananutuka: Big Data m  mammHHOE 0OyueHue.

VYrhpaBineHrne WHBECTUIMSIMHU: pPOOO031Baii3ep W THOPUIHBIC 2
MOJIETH.

3.1. Yrpo3sl uHbopMamoHHon Oe3omacHocTH. MneHTudukamus, L
ayTeHTU(UKAaIKsl, aBTOpU3ALIHS

3.2. OcHOBBI KpUNTOTpaguuECcKOr 3aMThl HHOpMALUU 1

3.3. [TporpamMHoO-anmapaTHbIE cpelcTBa obecnieueHus: nHpopma- 1
IIMOHHOW 06€30I1aCHOCTH

3.4. 3amuTa NepCOHAIBHBIX JAHHBIX 1
VYnpasieHue B BUPTYalIbHOH cpele MajlorabapuTHOM Moje- )
JbI0 ABTOHOMHOT'O aBTOMOOMIIS
Hcnonbs3oBanne 06a30BBIX BO3MOXKHEH VR-koHCTpykTOpa (Ha

4.1. OCHOBE MporpaMMmHoOro mnpoaykra «llo3HaBarenbHas peasb- 3
HOCTBY)
Hcnonb3oBanne 0a30BBIX BO3ZMOXXHOCTEH BHUPTYaJbHOTO IPO- 3
rPaMMHUPOBAHUS.

5.1 S3p1KOBAst IMYHOCTH B IMGPOBOI cpefie

5.2. [Icuxonorus TMYHOCTH B TU(POBOM OOIIIECTBE

53 [MudposBas sTHka (KyabTypa CETEBOIO ATHKETa, HHU(PPOBOH 5
- VIMIJIK) ¥ TIPaBO B IH(POBOIi cpesie

8. Opranmsanus u y4eOHO-MeTOoAHYECKOE 00eclieYeHHe CAMOCTOATEIbHOI padoThl

dopmupoBaHUE 3HAHMI, HABBIKOB U YMEHUH B cepe MpUMEHEHHs 3JIeKTPOHHOTO O0Yy4eHus,
OHJIAHH-KypCOB B 00pa30BaTeIbHOM IIpoIiecce.

Buja camocTosiTe1bHOM padoThI ITIpumepHasi TPYA0€MKOCTh
Texymasa CP
CaMOCTOSATEIIbHOE U3YUYCHUE PA3JIEIIOB TUCIIUTLTHHBI 10
BBIIIOJIHEHHE JOMAIIHHUX 3aJaHWi, JOMAIIHUX KOH- 10

TPOJIBHBIX pabOT

MTOATOTOBKA K KOHTPOJIBHBIM paboTam 0

Hroro Tekymei CP: 20 a4
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9. YueOHO-MeTOAMYIECKOE 00ecIedeHne TUCIHILITHHEI
9.1. Agpec caiiTa Kypca

OmnnaitH-kypc pasmemieH Ha HamuonanbHOM miaTdopme  OTKPBITOIO  00a30BaHUS -
https://openedu.ru/course/spbstu/DIGLIT/

9.2. PekomMeHayemasi JuTepaTypa

OcHoBHas1 JiuTepaTypa:

Ne HaumeHnoBanue l'on n3n. Hcrounnk

1 [uaitep b. Ipuknagnas kpunrtorpadus. [IpoTokosl, 2016 M.: Bunbsamc
QITOPUTMBI, UCXOJIHBIE TEKCTHI Ha si3bIKe CHr

2 PocroBuies A. I'., Maxoenko E. b. Teopermueckas 2005 CIIo.: AHO
KpUITOrpadus HIIO «IIpodec-

CHOHAJI»

3 [MnaronoB B. B., CemenoB I1.O. IlporpammHo- 2016 CII6: 13n-Bo
anmapaTtHble CpeacTBa obecrieueHus MHPOPMAIMOHHOM [TonuTexH. yH-Ta
6e3omacHocTH. JlabopaTOpHBIM NpakTHKyM: ydeOHOe
nocobue

4 3erxnaa I1. J1., Kanuaun M. O. OcHOBBI HH(DOpMAIIMOH- 2019 CII6: 13n-Bo
HOHl Oe3omacHocTH. BBeaenwe B mpodeccrHoHaIbHYIO [TonuTexH. yH-Ta
JIESTENILHOCTh

5 JlaBpora, JI. C. MaremaTuyeckue METOIbI OOHapyxke- 2019 Mocksa: I'opsiaast
HUS U nuHusg — Tenexkom
MPEeIOTBPalIeHUs] KOMIIBIOTEPHBIX aTaKk Ha pacmpene-

JICHHBIE CUCTEMBI

Pecypcol UHTepHeTA:

1. BitLocker [Dnexrponnsiii pecype| // Caitt https://docs.microsoft.com/— DnexTpoH.naH. —
2020. — Pexxum gocrtyna: https://clck.ru/STrqe, cBoOoaHBIN. — 3ariI. ¢ 3KpaHa.

2. VeraCrypt Documentation [DnektpoHHblii pecypc] // Cait https://www.veracrypt.fr —
Onexrpon.aan. — 2020. — Pexxum moctyna: https://www.veracrypt.fr/en/Documentation.html, cso6os-
HBIH. — 3arj. ¢ 3KkpaHa.

3. WinRAR Encryption Frequently asked question [Dnexkrponnsiii pecype] // Cair
https://www.win-rar.com — Onekrtpon.jan. — 2020. — Pexum pgocryna: https:/www.win-
rar.com/encryption-faq.html?&L=4, cBoOoaHbIi. — 3arII. ¢ 9KpaHa.

4. T7-Zip Frequently Asked Questions [Dnekrponnslii pecypc] // Cait https://www.7-zip.org/ —
Onexrpon.gan. — 2020. — Pexxum mocryma: https:/www.7-zip.org/fag.html, cBoGoxusIif. — 3ari. ¢
JKpaHa.

5. Cnemnumanpabie HOpMaTuBHBIE HOKyMeHTHl - ®CTOK Poccuun. [DnexrponHsiii pecypc] //
Caiit https://fstec.ru/ — Dnekrpon.nan. — 2020. — Pesxum gocryma: https://clck.ru/STrpF, cBoboanbIi. —
3ari. ¢ ’KpaHa.

6. [obGasnenue unu ynanenue mudposoit noanucu B daitnax Office [DnexTponnslii pecypce] //
Canitr  https://support.microsoft.com/-  Daekrpon.man. —  2020. - Pexum  gocryma:
https://clck.ru/STrmY, cBoOoaHbI. — 3ari. ¢ 3kpaHa.

7. Ilpuka3z ®CTIK Poccunu ot 18 depans 2013 1. N 21 — ®CTIK [DnexrponHHbIH pecypc] //
Caiit https://fstec.ru/ — Dnektpon.nan. — 2020. — Pexxum nocrymna: Poccuu https://clck.ru/RQzft, co-
OOHBIN. — 3arJ. ¢ 3KpaHa.
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https://openedu.ru/course/spbstu/DIGLIT/
https://www.veracrypt.fr/en/Documentation.html
https://support.microsoft.com/

9.3. Texnnueckue cpeacTsa odecrnedeHns JUCHUNIHUHBI
OwnnaifH-Kype, pa3MENICHHBIH Ha HaWOHATbHAS IUIATGOPME OTKPBITOTO OOpa3oBaHUS -

https://openedu.ru/.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUIIMHBI
Pabouee mecTo oOyuarommxcs: KOMIBIOTEPHI HE MeHee YeM 6 ['0 omepaTUBHON maMmsTH, onepa-
[MOHHAs cucTemMa He Hke Windows 7 (x64), HayITHUKY, TOIKITIOYeHHE K ceTu MHTepHeT.

11. Kpurepum oueHUBaHMUS U OLlEHOYHBIE CPEACTBA
11.1. Kpurepuu oueHnBaHust
Jst puctummuabl «L{udgpoBast rpaMoOTHOCTE» (HOPMOM aTTecTaluu sIBIseTcs dk3aMeH. OreHH-
BaHME Ka4eCTBA OCBOCHHUS JUCIUIUIMHBI TPOU3BOAUTCS C UCIOJIb30BAHUEM PEUTHUHTOBON CUCTEMBI.
OO1mast oleHKa MO KypCy BBICTABIIETCS HAa OCHOBE CYMMHUPOBAHHUS B3BEILIEHHBIX PE3yJIbTaTOB
3a:
— DBreinonHeHne NpakTUYECKUX 3a1aHU;
— Hanucanue cpe30BbIX TECTOBBIX 3aJaHUN;
— Hamnucanue utoroBoro s3x3amMeHa mno Kypcy.
Cpe3oBas arrectanys MPOBOAMUTCS MO Pe3yabTaTaM OCBOCHHUS MAaTEPHAIOB MO KAXKJIOMY U3 pas-
JIEJIOB — OTJIETBHO.

11.2. OneHo4HbIE CPeaCTBA
IIpumep BONPOCOB KOHTPOJIbHBIX Pa0OT M TECTOB:
1) Inss Kakoil CMapT-TEXHOJOTMH BMECTE HCIIOIBb3YIOTCS aIalTHBHBIC CBETO(OPHI,
cpenctBa aBToMatnueckor (ukcanuu Hapymenuit [1J[/], moakmtodenHpie wHbOpMa-
IIMOHHBIC Ta6.]10 " CUCTCMbI aBTOMATHU3UPOBAHHOI'O YIIPABJICHUA OCBGH_IGHI/IGM‘.7

A - «YMHas OCTAaHOBKA».
b- «YMHBIE ITAPKOBKM.
B - «YMHBIE TOPOTH.
r- «YMHBIA MyCODP».

Bepnsiii orBeT — B.

2) YcTpoiicTBa «yMHO#M OCTaHOBKN»?

A - 3apsiiHbIe YCTPOMCTBA JIs SJIEKTPOMOOHIIEH.

b- biioku 1151 okazaHus NepBOil MEAUIIMHCKOW MOMOIIIH.
B - [TnarexxHble ycTpOHCTBA IS TPOAAXKHU OUIIETOB.

I- Nudopmanmonnsie Tabdo.

- Kameps! BusieoHabm01eHUS.

Bepnsiit orBeT — A+B+T+/1.

3) CmapT-penicHus B chepe BOJOCHAOKCHHS U BOJOOTBEICHHS?

A - VYnpasieHue BogocHaOKeHHEM Ha 0a3e OHJIaliH THAPABIMYECKHX MOJEINeEH.

b- [ToBTOpHOE KMCMOJIB30BAHUE CTOYHBIX BOJI.

B- ABTOMaTHU3MPOBAHHOE OOHAPYKEHUE yTEUEK.

I'- CucreMsl IpeaynpexacHUs HABOJHEHUI U KOHTPOJISI CTOYHBIX U JINBHEBBIX CHCTEM.

I — Tlepexon OT LEHTPaIM30BAaHHOW CHCTEMbI BOJOCHAOKEHUS K JCICHTPAIM30BAHHOM, TIE
Ka)KJIbIH pailOH MOXKET 00eCcredyrnBaTh BOJOCHA0KEHHE CAMOCTOSTEIHHO.
Bepnsiii orBeT — A+B+T.

4) TexHOJOTHUs 3eJICHBIX 3[aHUH Mpeanoaraer. ..?
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A - Hcnonp30BaHne B CTPOUTENBCTBE M PEMOHTE HKOJIOTMYHBIX MaTepUAIOB.

b- Bokpyr 3manus co3naércs nmapkoBasi TEPPUTOPHUs, pasMep KOTOPOM 3aBUCUT OT YHMCIIA
IIPEIIOJIaracMbIX KUJIBIIOB.

B - PasMenienue 3en€HbIX HACAKICHUN HA TEPPUTOPUU 3TaHUN.

r- [IpoekTpoBaHUE U CTPOUTEIHCTBO ABTOHOMHBIX 3/TaHHIA.

Bepusiii orBeT — B+T.

12. MeToan4eckue peKOMeHAAIMH 110 OPraHU3aly U3YYeHHU s THCHUTINHBI

VYposens «l{udpoBasi rpaMOTHOCTE» COOTHECEH ¢ OHJIaWH-KypcoM «l{ndpoBas rpaMmoTHOCTE» U
OIIpeIeNIACTCsl 3HAHUSAMHU, YMEHUSMHU M HAaBBIKAMHU, CBSI3aHHBIMH C IIU(PPOBON TMTHEHOW, IH(PPOBOI
ATUKOW, KOMMYHUKATHBHON, MH(POPMAIIMOHHON M MOTPEOUTENIbCKON Oe30macHoCThi0, MHTepHETOM
BEILEH, TEXHOJIOTUSIMU JIONIOJIHEHHOW, BUPTY&JIbHOM M CMELIAHHOM PEAJIbHOCTH, a TAKXKE APYTUMU
KJIFOUEBBIMH TIOHATUSAMHU, (OPMUPYIOUIMMH MPOCTYI0 HU(POBYIO IPaMOTHOCTh, 00ECIEUMBAIONIYIO
OCO3HAHHYIO JIeATEIbHOCTh JINYHOCTH B COBPEMEHHOW ITU(PPOBOH Cpejie.

OObyuaromuecs UMEIOT BO3MOXKHOCTh CKauaTh U3 CUCTEMbI KOHCIIEKT JIEKIIMH, MTPE3EHTAIH 110
JIEKLUUU U JTONOJHUTENBHBIE CIIMCKU JUTEPaTypsl. JKenaTelbHO UMETh CIaiibl U KOHCIIEKT JIEKIIMM BO
BpeMs IIPOCMOTPA BUIEOMATEPHAIIOB.

B kauecTBe OLIEHOYHBIX CPENICTB UCIIOJIB3YIOTCS TECTUPOBAHUE, CPE3OBBIE TECTHI.

13. Anjantauusi paéoueii nporpammbl aJs jui ¢ OB3

AnanTtupoBaHHas mporpamma pazpadaTbIBaeTCsl IPU HAJIMYWU 3a8BJIEHUS CO CTOPOHBI 00ydaro-
uierocs (poauTenei, 3aKOHHBIX MPEICTaBUTENEH) U MEIUIIUHCKUX TTOKa3aHUH (PEeKOMEHIALMSIMU TICH-
X0JIOTO-MEIMKO-TIEJarOrYeCKO KOMHCCHN).

JIns MHBAIMJIOB aJanTHpOBaHHas oOpa3oBaTebHAs Mporpamma pa3pabaThIBaeTCsl B COOTBET-
CTBUHU C MHIWBUIYAIbHOU MPOTPaAMMOM peaOuIuTaIUH.
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[Tpunoxenue 1
K pabodeii mporpaMMe JUCITUTLIAHBI
«[IudpoBast TpaMOTHOCTH»

Ha ocHoBe ®I'OC BO

Konsr pesynasTaToB ocBoerust OITOIT (komrerenmuii), GopMypyemMbIX COTIIACHO TPeOOBAHUAM JIEHCTBYIOMUX (heIepalbHBIX TOCYIapCTBEHHBIX 00pa-
30BAaTCIIbHBIX CTAHAAPTOB IO COOTBCTCTBYIOIIUM HAITPABJICHUAM IMOATOTOBKHA U CIICHIUAJIBHOCTAM BBICHICTO 06pa30BaHI/I$I

Kon nanpasne-

1
HiA 08.03.01 | 08.05.01 | 09.03.01 | 09.03.02 | 09.03.03 | 09.03.04 | 10.03.01 | 10.05.01 | 10.05.03 | 10.05.04 | 11.03.01 | 11.03.02
Kon nnankaropa
-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 OK-5 OK-5 OK-5 OK-5 VK-1 VK-1
OK-5, OK-5, OK-5, OK-5
NJI-2 OIIK-2 | OIIK-2 | OIIK-3 | OIIK-3 | OIIK-3 | OIIK-3 OIK-7 | OMK-9 | OmK-4 | omK-7 OIIK-3 | OIIK-3
NJ1-3 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 OK-8 OK-8 OK-8 OK-8 VK-6 VK-6
Kon nampasne-
1
Hi 11.03.04 | 12.03.01 | 12.03.04 | 13.03.01 | 13.03.02 | 13.03.03 | 14.03.01 | 14.05.01 | 14.05.02 | 15.03.01 | 15.03.02 | 15.03.03
Kon nnankaropa
-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 OK-5 OK-5 OK-5
NJI-2 OIIK-3 | OIIK-4 | OIIK-4 | OIIK-1 | OIIK-1 | OIIK-1 | OIIK-3 | OIIK-3 | OIIK-3 | OIIK-5 | OIIK-5 Cc))ll‘_[[IIé-_fO
NJ1-3 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 OK-7 OK-7 OK-7
Kon nampasne-
1
Hi 15.03.04 | 15.03.05 | 15.03.06 | 16.03.01 | 19.03.01 | 19.03.04 | 20.03.01 | 22.03.01 | 22.03.02 | 23.03.01 | 23.03.02 | 23.05.01
Kon nnankaropa
-1 OK-3 VK-1 VK-1 VK-1 OK-5 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1
NJI-2 OIIK-2 | OIIK-6 | OIIK-6 | OIIK-5 | OIIK-4 | OIIK-1 | OIIK-1 | OIIK-5 | OIIK-5 | OIIK-4 | OIIK-4 | OIIK-2
NJ1-3 OK-5 VK-6 VK-6 VK-6 OK-7 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6

! Ko HanpapiieHHs MOATOTOBKH (CIIEHUAILHOCTH)




Kon nanpasie-
1
HI 93 05.02 | 27.03.02 | 27.03.03 | 27.03.04 | 27.03.05 | 28.03.01 | 29.03.03 | 29.03.04 | 29.03.05 | 16.03.03 | 18.03.01 | 18.04.01
Kon nunnukaropa
-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-4
-2 OIIK-2 | OIIK-6 | OIIK-6 | OIIK-6 | OIIK-7 | OIIK-4 VK-1 OIIK-4 VK-1 OIIK-5 VK-1 VK-4
NI-3 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6
Kon nanpasie-
2
M1 01,03.02 | 01.03.03 | 01.03.04 | 02.03.01 | 02.03.02 | 02.03.03 | 03.03.01 | 03.03.02 | 03.03.03 | 04.03.01 | 05.03.06 | 06.03.01
Kon nunnukaropa
-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1
NJI-2 OIIK-4 | OIIK-4 | OIIK-4 | OIIK-5 | OIIK-5 VK-1 OIIK-2 | OIIK-3 | OIIK-3 | OIIK-5 | OIIK-5 | OIIK-7
NJ1-3 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6 VK-6
Kon nampasne-
1
I 19.03.02 | 19.03.03 | 37.03.01 | 38.03.01 | 38.03.02 | 38.03.03 | 38.03.04 | 38.03.05 | 38.03.06 | 38.03.07 | 38.05.01 | 39.03.01
Kon nnankaropa
-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 OK-6 VK-1
NJI-2 OIIK-1 | OIIK-1 VK-1 OIIK-5 | OIIK-5 | OIIK-5 | OIIK-5 | OIIK-4 | OIIK-5 | OIIK-5 | OK-12 | OIIK-1
NI-3 VK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 VK-6 YK-6 YK-6 OK-9 YK-6
Kon nampasne-
1
I 40.03.01 | 40.05.03 | 41.03.01 | 41.03.06 | 42.03.01 | 42.03.03 | 43.03.01 | 43.03.02 | 43.03.03 | 44.03.01 | 44.03.02 | 45.03.02
Kon nnankaropa
-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1

2 Ko HanpapieHus IOATOTOBKH (CIIELUAILHOCTH)
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-2 OIIK-8 VK-1 OIIK-2 | OIIK-2 | OIIK-6 | OIIK-6 VK-1 VK-1 VK-1 VK-1 VK-1 OIIK-5
NI-3 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6 YK-6
Kon nanpasnenus’
54.03.01
Kon nnaukaropa

V-1 VK-1

JT-2 VK-1

-3 VK-6
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(peaepabHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00PA30BaTEILHOE YUPesK/IeHe

BbICHIEr0 00pa3oBaAHMS

«Cankr-Ilerepoyprexuii nosmrexuudeckuii ynusepenrer Ilerpa Bennkoro»
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COI'NTACOBAHO
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P // 4 JI.B. TTankosa
«27» SO  2024r.

Haumenosanue OZICZ/ UNJIUH bl

I/IHCTHTYT [IPOMBIIIICHHOT'O MEHCDKMCHTA, SKOHOMUKH U TOPIOBJIU

Haumenosanue Hucmumyma/évicuiein wkool

02.03.01 Maremaruxka 1 xommnbloTepHble Hayku, 08.03.01 Crpoutenscrso, 08.05.01
CTpOUTENBCTBO YHUKAIBHBIX 31aHHi 1 coopysxkenuit, 09.03.01 Undopmarnka 1 BoMUCIH-
tenbHas TexHuka, 09.03.02 Mudopmanmonnsie cucremsl u texuonoruu, 09.03.03 [lpu-
knaaHas uudopmaruka, 09.03.04 Iporpammuas umkenepus. 10.03.01 Mudopmatmontas
6ezonacHocts, 10.05.01 Kommnbiorepuas OeszonacHocts, 10.05.03 Uudopyanmonnas 6e3-
OMacHOCTh aBToOMaTH3upoBaHHbIX cucrem, 10.05.04 Hudopmanmonto-anainurTuueckne
cucrembl Gesonacuoctr, 11.03.01 Paamorexnuka, 11.03.02 HMudokommynukaimnonsie
TEXHOJIOTMU W cucteMmbl cBsizk, 11.03.04 Dnexrponnka u Hanodnexrponnka, 12.03.01
ITpubopocrpoenne, 12.03.04 buorexunueckue cucremsl u texnoxoruu, 13.03.01 Teruo-
oHepreTvka M Terulorexuuka, 13.03.02 Daexrpoonepreruxa u dnexrporexnuka, 13.03.03
Ouepreruueckoe mamumHoctpoenne, 14.03.01 Shiepnas ouepretvka u Teruiopusmka,
14.05.01 Slnepubie peaktopsl 1 mMarepuansl, 14.05.02 ATomuble CTaHIMU: MTPOCKTHPOBA-
HUE, IKCIIyarauus 1 uikuHupuur, 15.03.01 Mammnocrpoenue, 15.03.02 Texnonoruve-
CKHe MauuHbl 1 obopyoBanue, 15.03.03 [lpukiainas mexannka, 15.03.04 Agromarusa-
UMS  TEXHOJOIMYECKMX  rpoueccoB W npousBojcts,  15.03.05  Kowucrpykropeko-
TEXHOJI0rn4eckoe 00eceyeHne MalllMHOCTPOUTEILHLIX Hpoussoacts, 15.03.06 Mexarpo-
HUKa U pobororexnHuka, 16.03.01 Texunueckas gusuxa, 18.03.01 Xumuueckas TexXHOI0-
rust, 19.03.01 buorexnonorus, 19.03.04 TexHoorus npojLyKiMH U opranmsaius o0uie-
creeHHoro nuranus, 20.03.01 Texnocdepnast 6esonacnocts, 22.03.01 Marepuaniosene-
HUE W TexHosoruu Marepuanos, 22.03.02 Meramnyprus, 23.03.01 Texnonorust Tpamc-
noptHeIX nporneccos, 23.03.02 Haszemuble TPaHCHOPTHO-TEXHOJIOTMYECKUE KOMIUIEKCEI,
23.03.03 Dkenayarauus TPAHCHOPTHO-TEXHOIOMMUECKUX MalUMH U komitiekcos; 23.05.01
HaszemHble TpaHcnopTHo-TexHoJ0rn4eckne cpeacrsa, 23.05.02 Tpancnoprieie cpeacrsa
crienuaibHoro HasHavenus, 27.03.02 Yipasienue kayecrsom, 27.03.03 Cucremupiii ana-
au3 v ynpasienue, 27.03.04 Ynpasienue B TexHuueckux cucremax, 27.03.05 Munosaru-
ka, 28.03.01 Hanorexnonorum u Mukpocucremuas texuuka, 29.03.04 Texnonorus xy.o-
xKecTBeHHON oOpaboTku marepuanos, 44.03.05 lleparornueckoe obpaszosanue (¢ AByms
npo¢uisiMu nojarotoskn), 18.04.01 Xumuueckas TeXHOIOrHs

Koo u naumenosanue

bakanasp / Cienmascr / Maructp
JIeCTBYIOIMIA  CTAHAAPT [0 COOTBETCTBYIOLIEMY
HAIPABJICHUIO 10/ITOTOBKH

YTBepKIeHa IPOTOKOJIOM 3aceanus
YMC CIIoITY

ord3 09 2020 % L




PII/I paspaGorann:

WNneun Urops BacunwseBuu, 1.3.H., mpodeccop, aupektop Briciieil mkomasl ympaBiieHus 1 Ou3Heca
NIIMDuT,

Nnesamenko Oxcana FOpweBHa, K.MeA.H., Jo1eHT Briciiei mkonsl ynpasienns u ousHneca UTIMOUT,
AnucudopoB Anekceii bopucoBudy, K.B.H., JOUEHT Bpicmieil mkossl ymnpaBieHuss u OuzHeca
NIIMOuT,

[TpsoxenneB Anapeii KOpbeBruY, pyKOBOIUTENb JenapTaMeHTa YIpaBlieHUs JaHHBIMU M OW3HEC aHa-
m3za OO0 «Owmeray,

IpipenoB Arop Llpinenxkanosuy, ananutuk BI OO0 «Omeray.



1. llesin u nJIaHMpYyeMble Pe3yabTAThl U3yUYeHUSs U CUUIIIMHbI
Heab ocBOeHUs TUCHUILINHBI

3HaKOMCTBO € OOIIEH KOHILIETINEH HCTI0Ib30BaHM IIUPPOBBIX TEXHOIOTUN TS 3P PEeKTUBHOM
NeSITeIbHOCTH COLMATbHO-3KOHOMUYECKHUX cucTeM B udpoBoii cpeae. Kypc mpencraBisier OCHOBHBIE
MOJIXO/IbI, HalleJIeHHbIE Ha ()OPMHUPOBAaHUE HU(POBBIX KOMIETEHIIUI OYAyIIMX CHEIHMAINCTOB KOMIIa-
HUM, CTPATETUU TIOBEACHUS TIEpPCOHAIa B KOPIIOPATUBHOM MUGPOBOM Cpeie, BOZMOKHOCTH HCIOIb30-
BaHUS COBPEMEHHBIX IU(POBBIX TEXHOJIOTUN JUIS PELICHUs 3a/1a4 NPOoPeCcCHOHATBHON NeATEIbHOCTH,
B TOM YHCJI€ BO3MOXKHOCTEH MHTEUIEKTYaIbHOTO aHAJIN3a JaHHBIX.

Pe3yabTaThbl 0CBOCHHUS OCHOBHO NpodeccuoHAIbHOM 00pa30BaTeIbHON MPOrPaMMbl

Kon NuaukaTopsl JocTHReHNs pe3yabTaToB ocBoeHuss OIIOII (komneTeHumii)

V-1 [IpumensieT coBpeMeHHbIE MOAXOAbl K OpraHU3alKi CETEeBOW MHPPACTPYKTYPhI MPEaNpHs-
TUS

OCYHICCTBJ'IHCT aHaJIn3, MOACIIMPOBAHUC W BU3YAJIM3AlMIO AAaHHBIX I PCHICHUA 3aJdad

na-2 N
poecCHOHAIBHOM IeATEIbHOCTH

CooTBeTcTBHE MHAMKATOPOB JOCTHXKEHUA KommneTeHIui pesynbratam ocBoeHusi OIIOII co-
TJIACHO TPeOOBAaHMAM ACHCTBYIONUX (heaepabHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTaHIAPTOB
M0 COOTBETCTBYIOIIMM HAMPABICHUSM TOJTOTOBKU M CIEIUATBHOCTSM BBICIIETO 00pa3oBaHUs, Mpe-
ctaBiieHO B [Ipunoxenun 1.

IInanupyemMsble pe3yJbTaThl 00y4eHHs N0 JUCHHUIINHE
3HAHMSA:

— COBPEMEHHBIX IOJXO0/I0B K OpraHu3ally CEeTeBOM HHPPACTPYKTYPHI IPEATPUATHS,

— OCHOB Ipoliecca Ipeodpa3oBaHus U 3arpy3KU JaHHbIX,

— BO3MOXHOCTEH OCHOBHBIX HHCTPYMEHTOB aHaJIn3a JaHHbIX,

— 0 BO3MOYKHOCTSX aHaJiu3a JaHHBIX CPEJCTBAaMU si3blka R, 3HaHME CMHTaKCHCa U CEMaHTUKHU
si3pIKa R;

yMeHHs:

— ¢opmupoBaTh TpEOOBAHUS K CEPBUCAM JIJIS aHAIM3a JaHHBIX,
MPUMEHSTh TEXHOJOTHH aHaIn3a JaHHBIX JUIsl pEeIlieHUs MPaKTHUEeCKUX OU3Hec-3a/1a4,

— OCYIIECTBJISATh aHAIU3 IAaHHBIX C UCMOJIb30BaHUEM BI-UHCTpyMEHTOB, si3bIKa R,

— HNPHUMCHATH MCTOJAbI MOJACIMPOBAHUA U BU3yaJIM3allU JAHHBIX IJIS PCHICHUS 3ada4d 6I/I3H€C-
aHayu3a.

— pemiath mpocTeime OM3Hec-3a1a4u Ha OCHOBE aHaJIM3a JaHHbBIX CPEJICTBAMU si3bIKa R;

HABBIKH:

— MpUMEHEHHs MPUHIIUIIOB CETEBOI OpraHm3alui HHPOPMALIMOHHOTO 00OMEHA, KOPOIOPATHB-
Hoit UT-uHbpacTpyKTyphl IPEAIPHUAITHS,

— ¢opmupoBaHus TpeOOBAHUI K CEpBUCAM JIJIsl peIIeHHs] OU3Hec-3a1a4,

— TMpPUMEHEHHS TEXHOJOTUI aHaln3a JaHHBIX JUIS pelIeHUs MPaKTUYeCKUX OM3Hec-3a1ad,

— TMpOBEJEHHUS aHaIU3a JaHHBIX ¢ KUcroiib3oBaHueM Bl-unctpymenTos. [Ipumenenus MeTo1oB
MOJIETTMPOBAHUS ¥ BU3yallM3alluy JaHHBIX JUIsl pelIeHUs 3a/1a4 Ou3Hec-aHaIn3a,

— TPUHATHUS YIPABJICHYECKUX PEIICHUN HA OCHOBE aHAN3a JaHHbBIX MPEANPUATHS,

— TmpoBeneHus 00pabOTKY U aHaNM3a CTATUCTUYECKUX JTAHHBIX C MCIIOJIb30BaHUEM s3bIKa R.

2. Pacnipenesienne TPya10€MKOCTH OCBOEHHUSI THCHMILUIMHBI MO BUAAM yuyeOHOH padoT
U GopMBI TeKylIero KOHTPOJISI U MPOMEKYTOYHOM aTTecTaluu




2.1. Buabl yueOHoi#l padoThl

Ne | Haummenosa- Bcero Bcero, B Tom uncie Camocrt. | Dopma
HHE pa3lejioB | 4ac. TPy- ayn. Jek- IMpaxkTny. padora | KOHTPOJIsA
M THCHHUILIHH JI0eMK. 4acoB | MU 3aHATHSA
(Mojy.Jieit)
1 | Komnsrorep- 8 4 4 0 4 -
HBIC CUCTEMBI U
CeTH
2 | busnec- 14 10 2 8 4 -
aHaAJIIUTHKA
3 | S3pik R. AHa- 14 10 2 8 4 -
JIN3 JaHHLIX B
R.
4 | UtoroBas arrte- 36 4 0 0 32 3auer
cramus
HUTOIO 72 28 8 16 44 -
2.2. ®opMbI TEeKYHIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAIMHU
@®opMbI TEKYyIIEr0 KOHTPOJSE M NMpoMe:kyTouHOo# | KosimuecTBO o ceMecTpam
aTTrecTauuu
Texkyuuii KOHTPOJIb
TecTnl (HEe MeHee) 12
IIpoMe:xxyTOYHAsI aTTeCTAIUSA
3a4eTsl, IIT. 1
3.1 Pa3znenbl AUCUMIVIMHBI M BUAbI Y4e0OHOI padoThI
Ne pa3- | Pazgeanl AUCHMIUIMHBI, MepPONpPHUATHS TeKkymero | Jlek, IIp, CP,
aeaa KOHTPOJISA ay ay ay
1. KomnbroTepHbIE CUCTEMBI U CETH.
11 KommnbrotepHasi cetb kak ocHoBa kopropaTuBHoil UT- 5 0 )
B UHPPACTPYKTYPHI.
19 OCHOBHbIE TPUHIUIIBI peATU3allMi KOMMYHUKAIIMOHHBIX 5 0 ’
B MPOIIECCOB B KOMIBIOTEPHBIX CETSIX.
2. busHec-ananuTuka.
5 [IpoexTupoBaHue 1 pa3padOTKa Mporecca U3BJICYCHUS, 5
1. npeoOpa3oBaHus U 3arPy3KH JaHHBIX. 0 0
29 AHann3 CTaTUCTHYCCKUX JAHHBIX. 0 ) 1
23 AHann3 HECTPYKTYPUPOBAHHBIX TAHHBIX. 0 ) 1
MonenupoBanue qanHbIX. OOpabOTKa JaHHBIX Cpell-
2.4 crBamu BI. 0 2 1
25 Busyanuszanus 1aHHBIX U OATOTOBKA aHAJIUTUYECKOMN 0 2 1
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OTUYETHOCTH.
3. SI3pik R. Ananu3 ga"Heix B R
31 OCHOBBI MPOrpaMMHUPOBAHUA Ha sI3bIKE R ) 0 0
VYcranoBka R u R studio. 3makomMcTBO co cpemoit mpo-

3.2 TrPaMMHUPOBAHHUS 0 2 1

33 OnucarenbHble CTATUCTUKH, IIOCTPOEHUE TPAPUKOB. 0 2 1

34 AHann3 HOMUHATUBHBIX JaHHBIX. 0 ) 1

35 OKCHOPT pe3yJIbTaTOB aHAIN3A. 0 2 1
HToro no BugaM yue0Hoii padboThblI: 8 16 12
3auer 32
OO01asi Tpy10€MKOCTh OCBOEHUsI: a4 / 3e 7212

4.2. Cogepxanue pa3iejioB IUCHUIINH

Mooy 1. KomnbvromepHule cucmembvl u cemu

Ne | HaumenoBanmue pasznesioB | Coaep:xxkanue o0y4eHusi 10 TeMaM, HAMMEHOBAHUE U TeMa-

MOAYJISITEM THKA NPAKTHYECKUX 3aHATHI, CAMOCTOATeIbHOI padoThl
caymarTess

1.1 | KomneroTepHas ceTh Kak [IpyHOUIIBI TIOCTPOCHUS KOMIIBIOTEPHBIX CHUCTEM M CETEH,
OCHOBAa KOPIOPATUBHOM KJ1accuukanms ceTel, KOMIIOHEHTBI CEeTeH, ceTeBas UH(pa-
UT-undpactpyKTyphl. CTPYKTYpa, UEpAPXUYECKas apXUTEKTypa KOMIIBIOTEPHOH Ce-

TH IPEIIPUITHS.
1.2 | OcHoBHble pUHLUIEBI pea- | OCHOBHBIC MPUHIMIIBI peATU3all KOMMYHHKAIIMOHHBIX MTPO-

JIn3alilii KOMMYHUKallUOH-
HBIX ITPOLECCOB B KOMIIbIO-
TCPHBIX CCTIX.

LIECCOB B KOMIIBIOTEPHBIX CETAX, KOMMYTAlLUsA U MapLIpyTH3a-
IUS1, CETEBBIE TEXHOJIOTHU U MIPOTOKOJIBI (MOJIETbh B3aMMO/ICH-
CTBHU OTKPBITBIX CUCTCM, CCTCBBIC TCXHOJIOTHU, TCXHOJIOTHA
Ethernet, crek TCP/IP, anpecanus y3ioB, cereBoe 000py10Ba-
HUE, KOMMYTAIMsl, MApIIPYTU3AIHs], CETEBBIE CIYXKOBbI).

Mooynw 2. busnec-ananumuxa

Ne | HammeHoBaHMe TeM Conep:xanue o0yuyeHusi 0 TeMaM, HAUMEHOBAHUE U TeMa-
THKA NPAKTHYECKUX 3aHATHI, CAMOCTOAITeIbHOI padoThl
caymaress

2.1 | IIpoekTupoBaHUE U pa3pa- AkTyanpHOCTh Om3Hec-aHanm3a. Cxema Bl-mpomecca. ETL-

00TKa mpoliecca u3Bieye- texHosoruu. O030p CHUCTEMHBIX apXUTEKTyp IS MiaaTdopm
HUs, TpeoOpa3oBaHMs U 3a- BI. ®opmupoBanue TpeOOBaHHI K cepBUCAM JJIsl pEIICHUS
IPY3KH JaHHBIX. OuW3Hec-3a/1a4 Ha OCHOBE aHanmu3a JaHHbIX. OTpacieBbie pe-
HeHus MpuMeHenus Beaynux Bl-mmardopm
2.2 | AHanu3 CTaTUCTUYECKHUX [Tonatue «craructuueckas uHpopmanus». VICTOUYHUKH cTa-
AHHBIX. THCTHYECKOU nHpopManuu B Poccuiickoit denepanun. AHa-
U3 pe3yabTaTOB 00paOOTKH W BHU3YyaIH3aI[UU CTATUCTUYE-
CKUX JaHHBIX, Pa3MEIICHHbIX Ha CalWTe CTATUCTHKU pBhIHKA
Tpyna Poccutickoit denepanuu.
2.3 | AHanu3 HeCTPYKTypHUPO- Mertoap! n3BJICUCHUS, MPEOOPA30OBAHUS U 3arPY3KU HECTPYK-

BAaHHBIX JAaHHBIX.

TYPUPOBAaHHBIX NaHHBIX. [[0OArOTOBKA HECTPYKTYPUPOBAHHBIX
JAHHBIX K 3arpyske B Bl cucremy
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2.4 | MonenupoBaHue TaHHBIX. MeTop1 MOIETUPOBaHUS JaHHBIX. Bo3MoxkHOCTH 00pabOTKH
O6paboTka TaHHBIX CpeI- TaHHBIX cpeAcTBaMu Bl: nepapxwusi maHHBIX, CBOJIHBIE TaOIH-
crBamu BI. IBL.

2.5 | Buzyanuzanus JaHHBIX U [TpuHIMIIB BU3yaTU3allK TaHHBIX U MIOJTOTOBKH aHAIUTHYC-

HOJTOTOBKA aHAJIUTHYECKOU
OTYETHOCTH.

CKOM 0TYeTHOCTHU. [IpaKkTHUecKue HaBbIKU B 00JIACTH BU3YaJIH-
3alliH JaHHBIX C UCIIOJIL30BaHUEM BO3MOKHOCTel Bl cucre-
MbL. [IpuHATHE YyIIpaBIEHYECKUX PEIICHUM Ha OCHOBE aHAIN3a
JAHHBIX IPEATIPUATHSL.

Mooy 3. Azvix R. Ananuz oanmnvix 6 R

Ne | HammeHoBaHHMe TeM Conep:xanue 00y4eHus N0 TeMaM, HAUMEHOBaHUE U TeMa-
THKA NMPAKTHYECKUX 3aAHATH, CAMOCTOATEIbHOI PadoThI
caymaTess

3.1 | OcHOBBI IPOrpaMMHUPOBA- 3anauu, pelaeMble aHaATUTUKON JaHHBIX. R — Kak A3bIK 715
HHUS Ha s3bIKe R. aHATMTHYECKON 00paboTku naHHbIX. MHCTpyMeHTapwmii R.

VYcranoBka si3pika R 1 0030p ero untepdeiica. O630p TUIOB U
CTPYKTYp AaHHbIX. O030p CTATUCTUYECKUX MAKETOB, QYyHKIUI
Y BO3MOYKHOCTEHN BU3Yyaau3aluuu B si3blke R.

3.2 | YcranoBka R u R studio. Pabouee okHO crucTeMBbl, TaHEIM HHCTPYMEHTOB, HA3HAYEHUE
3HAKOMCTBO CO Cpeaoit WHCTPYMEHTOB, TIEpeMeHHEbIe, paboTa ¢ data frame, 21eMeHTHI
IPOrpPaMMHUPOBAHUSI. CHUHTAKCHCA.

3.3 | OnmcarenbHble CTATUCTHKH, | 3HAKOMCTBO C pe3yJabTaTaMu 00pabOTKU M BU3YyaJIU3alluHU CTa-
MOCTPOEHHE I'PaUKOB. TUCTUYECKHUX JaHHBIX, C IPUMEHEHHUEM SI3bIKa IPOTpaMMHUpO-

BaHus R

3.4 | AHanu3 HOMMHATHUBHBIX AHanu3 HOMUHATUBHBIX JaHHBIX, CPABHEHUE JBYX IPYIIIL,

TAHHBIX. JMCTIEpCUOHHBIN aHanu3. Koppemsiius u npocras InHeiHas
perpeccusi (METOl HAUMEHBIINX KBaIPaTOB), TOTUCTHYECKAS
perpeccust

3.5 | Dkcnopt pe3ynbTaToB aHa- | DKCIOPT pe3yabTaTOB 00paOOTKH 1 BU3yaTU3aIlH JTaHHBIX.
nu3a. [IpuHsATHE peleHnil Ha OCHOBE ITPOBEACHHOIO aHAJIN3a CTaTH-

CTHYECKUX JAHHBIX.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpu npoBeneHNN 3aHATUI UCIIONIB3YETCS OHIANH-KYPC, Pa3MELICHHbIM Ha HAlMOHAJIBHOW IUIaT-
dbopme OTKPHITOTO 00pa3oBaHUs (JCKIIMOHHBIE 3aHIATHS B COYCTAHUHU C MPAKTHUYCCKUMU 3aHATHSIMU).
OOyuaromyecss UMEIOT TOJTHBIN TOCTOSHHBIA JOCTYI KO BCEM MaTepuaiaM Kypca (KOHCIIEKTHI, BHJIEO-
JIEKIINH, TIPE3CHTAINH ).

[IpenoiaBaTens BHIOIHIET POJIb KOOPAMHATOPA, KOHCYJIBTAHTA 10 BOSHUKAIOIIUM BOIPOCAM H
npobieMaM, co3AaéT yCIOBUS JUISl CAMOCTOSATEIBHOTO OBJa/IeHUs 00y4aloIUMUCS 3HAHUSAMU U yMe-
HUSIMH B IIPOIIECCE TO3HABATENBHOM IEATENFHOCTH Yepes3 AuanoroBoe oomenue.. OGecrnedyeH JoCTyI K
TpeOdyeMol TuTeparype.

6. JIabopaToOpHbIH NPAKTUKYM

He npenycmotpeH.

7. IlpakTHYeCKHE 3aHATHUSA

IIpuMepHBIi CIMCOK IMPAKTUYECKUX 3aHATUN U TPYAOEMKOCTHU:



TpynoémkocTb
Ne a.u.
HanMeHoBaHMe NPAKTHYECKUX 3AHATHHI
pasnena JucraHuuoHHast
dbopma
2.1. AHaIN3 CTATUCTUYECKUX TaHHBIX 2
2.2. AHaM3 HECTPYKTYPUPOBAHHBIX JTAHHBIX 2
2.3. MopenupoBanue nqanubix. O6paboTka naHHbIX cpeacTBamu Bl 2
24. Busyanuanus naHHBIX M MOATOTOBKA aHAIMTUYECKOM OTYET- 5
HOCTHU
3.1. VYcranoBka R u R studio. 3HakoMcTBO €O cpezoit mporpaMMu- ’
poBaHMs
3.2. OmnwucarenbHble CTATUCTHKH, TOCTPOSHHE IpahuKOB
3.3. AHanu3 HOMUHATUBHBIX JAHHBIX
3.4. OKCHOPT pe3yJIbTaTOB aHAIN3A

8. Opranmsauus u yueOHO-MeTOAMYECKOe 00ecriedYeHHe CaMOCTOATEIbHO padoThI

dopmupoBaHUE 3HAHHI, HABBIKOB U YMEHUH B cepe MpUMEHEHHs 3JEeKTPOHHOTO O0Yy4eHus,
OHJIAHH-KypCOB B 00pa30BaTEIbHOM IIpOLECCE.

Buja camocTosiTe1bHOM padoThI

IIpuMepHas TPYA0EeMKOCTh

Texymas CP
CaMOCTOSITENIbHOE U3YUCHHE Pa3/IeiOB AUCIUILINHBI
BBIMIOJIHEHUE JOMAIIHUX 3aJaHHUi, JOMAllHUX KOH- 8
TPOJIBHBIX PadoOT
MTOATOTOBKA K KOHTPOJIBHBIM paboTam 0
Hroro Tekymei CP: 12 a4

9. YueOHO-MeTOANYECKOE o0eceyeHue U CIMIIINHEI

9.1. Aapec caiita Kypca

OnnaiiH-kypc pasmemeH Ha HammonaneHO#W miardopme OTKpBITOTO 00a30BaHUS
https://openedu.ru/course/spbstu/DIGCULT/

9.2. PekomMeHayemasi JuTepaTypa

OcHoBHasi iuTEpaTypa:

No HaumenoBanue l'on n3n. Hcrounnk
1 Omudep B., Omudep H. Komnerotepusie cetu. Ilpun- 2015 HBK CIIoITY
[IUTIBI, TEXHOJIOTHH, TPOTOKOJIBI: YUeOHUK /ISl BY30B. 4-
e uzn. - CII6.: TTutep, 2015. - 943 ¢
2 b.41. CosetoB. VMHTEMIEKTyaIbHBIE CUCTEMBI U TEXHO- 2013 WBK CIIGITY
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317, [1] c. : umn.

JIOTUH  YIeOHUK JUIsl BY30B IO HAMPABICHHUIO TOJTO-
toBkH 230400 "MHDOpMaIMOHHBIE CUCTEMBl U TEXHO-
gorun" / B. 1. Coseros, B. B. Ilexanosckwmii, B. JI.
Yeprosckoii. Mocksa : Axkagemus, 2013

3 Po6Gept U. KabakoB: R B geiicTBun. AHAIN3 U BU3yaJlH- 2014 HBK CIIoITY
3anus JaHHBIX Ha s3bIke R / mep. ¢ anrn. [lonuaer Bon-
koBoil. - M. JIMK Ilpecc, 2014. — 588 c.: ui.

JlomoJIHUTeIbHAS JIMTepaTypa

Ne | HaumeHnoBanue

I'og n3n.

UcTounuk

1 | Ralph Kimball, Joe Caserta. The
Data Warehouse ETL Toolkit:
Practical Techniques for Extract-
ing, Cleaning, Conforming, and
Delivering Data. — John Wiley
& Sons, 2004, — 528 p.

2004

https://books.google.ru/books?id=TCLfzU2ilVkC

Pecypcol UHTepHeTA:

1. http://archive.ics.uci.edu/ml/machine-learning- databases/abalone/abalone.data - pemo3suTo-

pI/Iﬁ CTaTUCTHUYCCKHUX NAaHHBIX.

9.3. TexHnuyeckue cpeacTBa odecrnedyeHUust TUCIUTITHHbI

OnnaitH-Kypc, pa3MeIICHHBI Ha HalUWOHAlbHAs IUIaTGOpME OTKPHITOrO OOpa3oBaHHS -

https://openedu.ru/.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUIIMHBI
Pabouee mecTo oOyuarommxcs: KOMIBIOTEPHI HE MeHee YeM 6 ['0 omepaTUBHON mamsTH, onepa-
[MOHHAs cucTemMa He Hke Windows 7 (x64), HayIITHUKY, TOIKITIOYeHHE K ceTu MHTepHeT.

11. Kpurepuu oueHUBaHNS U OLIEHOYHbIE CPEICTBA

11.1. Kputepuu ouieHNBaHUA

WroroBas arrecraius: 3a4et B popMe TeCTUPOBAHUS.

dopma KOHTPOJIS: TECTUPOBAHHUE C OTPAHUYEHUEM T10 BPEMEHH.
Kpurepuii olieHKH pe3ynbTaTOB: OTMETKA «3a4TEHO» CTABUTCS B CIy4ae, €Clu CIyIIaTelb OTBe-
TUJI IpaBUJIbHO OoJiee yeM Ha 60% BOMPOCOB.

11.2. Ouenounble cpeacTaa

IIpumepul 6onpocos oa umo2060t ammecmayuu:

NogakowhE

HazoBute 0OCHOBHBIE XapaKTEPUCTUKU YEThIpeX MoKoiaeHnin DBM.
Jlaiite onpeneneHue NOHATUA «BbpIUnCIUTENIbHAS CUCTEMAY.
[IpuBenuTe mpuMepsl KiIacCU(PUKAIINK CETEH.

Onwumure o0IIyI0 MOAETH CETEBOM MHPPACTPYKTYPHI MPEATIPUSATHS.
HazoBuTe mpoMexyTouHbIe YCTPOUCTBA CETEBOW HHPPACTPYKTYPHI.
[lepeuncnute cpeapl nepeaadn JaHHBIX.
Jaiite xapakrepuctuky moaenu OSI (Open System Interconnection).




8. Kaxkue ypoBam momenu OSI pemaroT 3amaun mpeaoCTaBICHUS MPUKIATHBIX CEPBHUCOB Ha
OCHOBE UMEIOILIENCS TPAaHCIIOPTHOM IOJICUCTEMBI?

9. Kakue ypoBam monenu OSI pemaroT 3amadu TPaHCTIOPTUPOBKU COOOIIEHUN C 3alaHHBIM
YpOBHEM KayecTBa B COCTABHBIX CETSIX?

10. [laiiTe onmpeneneHne MOHITHS «CETeBasi TEXHOJIOTHUS.

11. Kakast TeXHOJIOTHSI JIOKAJTBHBIX CETE! SABJISIETCSI OCHOBHOM B HACTOSIIIUN MOMEHT?

12. Onumute ctpykrypy IP-anpeca.

13. Hazosure ¢pynkuuu nporokona UDP.

14. HazoBute pynkiuu nporokona TCP.

15. Jlnst wero mpeqHa3zHadyeHa Cyx0a quHamudeckoro HazHayeHus [P-agpecos (DHCP)

16. JlaifTe ompeneneHue MOHATUS «OM3HEC-aHATI3Y.

17. Tlepeuncnure OCHOBHBIE 3a/1a4l OU3HEC-AaHATUTUKH.

18. Kakne BO3MOXXHOCTH KOMITAaHUIM JaeT OM3HeC-aHAIIUTHUKA?

19. B kakux oTpacisix Hanbosee BOcTpeOOBaHO MPUMEHEHUE OU3HEC-aHAIUTUKHU?

20. Maiite onpenenenne Bl-cucremsr. Hazoute nenu coznanust BI-cuctemsr.

21. Tlepeuncnute ocHOBHBIE TpeOoBanus k Bl-cucreme.

22. Onumure cxemy Bl-mporecca.

23. Jlaiite onpenenenue nousatust «ETL-TexHOIOTHMY.

24. Tlepeuncnure OCHOBHbIE ITPOOIEMBI UCTIONB30BAHUS TPAH3aKIIMOHHBIX TaHHBIX U1 Bl-cucrem.

25. Omnwumute 0000IIeHAYIO CTPYKTYpY mporecca ETL.

26. Hazoswute ocHoBHbIe hyHKIMH ETL-cuctemsi.

27. Jlaiite onpenenenue nmoustuii «OLTP cucremay, «OLAP-cucremay.

28. NlaitTe onpenenenne moHaTnii «kKopnopaTuBHOE XpaHWIHINE JaHHBIX)», «BUTPUHA JTaHHBIX).

29. OnumuTe CTPYKTYpYy XpaHUIUIIA JAHHBIX.

30. HazoBuTe Bemymme CUCTEMbl AHATUTUYECKOW OTYETHOCTH.

31. Jlns gero B mepBYIO o4epeb MpeaHa3HAUYCH S3bIK TPOrpaMMUpoBanus R

32. Kak HaspiBaeTcs cpeia pa3paboTKH, UCTIOIb3yeMast JJIsl TPOrpaMMHUPOBaHHM Ha si3bike R?

33. TlepeuncnuTe THUIIBI JaHHBIX, KOTOPBIE UCTIONIB3YIOTCS B R.

34. Yto Takoe makeThl B s3bike R?

35. Ilepeuncnure CTPYKTYpHI TaHHBIX, C KOTOPBIMU padoTaet R.

36. Kaxue BUIIBI KPYTrOBBIX JUArPaMM MOYHO CO3/1aTh C MIOMOIIBIO si3bIKa R?

37. Kakoili Bua nepeMeHHbIX 0TOOPaKaloT TUCTOIPaMMBbI?

38. Kakue MeToapl MO3BOJISIET Peain30BaTh A3bIK R?

39. Kakas Qynkuus si3bika R M0O3BOJSET MONYYHTh OCHOBHBIC MOKA3aTEIH OMUCATENLHBIE CTa-
TUCTUKH?

40. Yro BeiBomuT QyHKIuUs describe 3 makera Hmisc?

12. MeToauveckne peKOMEH/IAUM M0 OPTraHU3AIMU U3YUEeHUS JUCIHIJIMHBI

OcHOBHOHM MaTepuas U3j1araeTcsa B OHJIANH-Kypce, X0/ OCBOEHUSI Marepuaia KOHTpoiaupyercsa. B
Ka4yecTBE JOMOJHEHUs CTYJIEHTaM PEKOMEHIYIOTCS HCIIONb30BaTh TaKHe 00pa3oBaTENIbHBIE PECYpPCHI,
KaK OTKPBITbIE BUICOJIEKLIUU 1 KOHCIEKTHI JIEKIIUNA B 001aCTH KOMITBIOTEPHOTO MHKUHUPUHTA U IIUPO-
BOI'0 MPOCKTUPOBAHUAL. I[JI}I 3aKPCIJICHUA TCOPCTUYCCKHUX 3HAaHUU H IMOJTYUCHHA HABBIKOB PCIICHUS
MPAaKTUYe-CKUX 33/1a4 CTYACHTaM IpeAJIaraloTcs 3aJaHusl IIsl CAMOCTOSITENIbHOTO BBITIOJHEHUS U TECTO-
BbIE 33/1aHUS JUI1 KOHTPOJISI TEKYyLIeW ycneBaeMoCTH. KOHTposb yCBOEHHUSI U3Yy4EHHOIO Marepuasia ocy-
LIECTBIISIETCS TIOCPECTBOM TeCTUpOBaHUA. Torosas arrecraiusi Npou3BOAUTCS B XOJI€ TECTUPOBAHMUSL.

13. Ananranusi padodeil nporpammsbl aJs Jun ¢ OB3

AnantupoBaHHas IporpamMma pa3padarbIBaeTcss IPpU HAJIMYUU 3asBJICHHUS CO CTOPOHBI 00yyaro-
mierocst (poauTenei, 3aKOHHbBIX MPEICTaBUTENEN) U MEUIIMHCKUX MTOKa3aHUH (pEKOMEHAUAMY IICH-
XO0JIOTO-MEMKO-TIEarOTHYECKON KOMHUCCUN).

Jlns MHBAJIMJOB aJalTHpOBaHHas oOpa3oBaTebHAs Mporpamma pa3pabaThIBaeTCsl B COOTBET-
CTBHMHU C MHIUBUAYaJIbHON POrpaMMOM peadMInTaluH.
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[Tpunoxenue 1
K pa0boueil mporpamme JUCIUILTHHBI

«udposas kynpTypa»

Ha OCHOBC

oI'oC BO

Konpr pesynsraTtoB ocBoerust OITOIT (kommerenmuii), GopMypyeMbIX cOTJIaCHO TPeOOBAaHUSM JICUCTBYIOMHNX (DeiepambHBIX TOCYAapPCTBEHHBIX
O6paBOBaT€J'IBHBIX CTaHAAPTOB MO COOTBCTCTBYIOIIUM HAIIPABJICHUAM IMOATOTOBKHU WU CIICHHUAJIBHOCTAM BBICIICTO 06pa30BaHI/I$I

Kon nampasne-
1
M1 08.03.01 | 08.05.01 | 09.03.01 | 09.03.02 | 09.03.03 | 09.03.04 | 10.03.01 | 10.05.01 | 10.05.03 | 10.05.04 | 11.03.01 | 11.03.02
Kon nnankaropa
na-1 OIIK-2 | OIIK-2 | OIIK-2 | OIK-2 | OIIK-2 | OIIK-2 | OIIK-4 | OIK-3 | OIIK-4 | OIIK-3 | OIIK-3 | OIIK-3
na-2 VK-1, | VK-1, | VK-1, | VK-1, | VK-1, | VYK-1, VK-1, | VYK-1,
OIlK-2 | OIIK-2 | OIIK-1 | OIIK-1 | OIIK-1 | OIIK-1 OIIK-4 | OIK-8 | OIK-3 | OIIK-3 OIlK-3 | OIIK-3
Kon nampasne-
1
HUA1 11.03.04 | 12.03.01 | 12.03.04 | 13.03.01 | 13.03.02 | 13.03.03 | 14.03.01 | 14.05.01 | 14.05.02 | 15.03.01 | 15.03.02 | 15.03.03
Kon nnankaropa
na-1 OIIK-3 | OIIK-4 | OIIK-4 | OIK-1 | OIIK-1 | OIIK-1 | OIIK-2 | OIK-3 | OIIK-3 | OIIK-5 | OIIK-3 | OITK-10
UJ-2 VK-1, VK-1, | VK-1, | VK-1, | VK-1, | VK-1, | VK-1,
onk-3 | VK1 | YKL onk1 | onka | onk-1 | onk-2 | onk-3 | onk-3 | 9K | OMK-4 | OIK-S
Kon nanpasie-
1
HI 15 03.04 | 15.03.05 | 15.03.06 | 16.03.01 | 19.03.01 | 19.03.04 | 20.03.01 | 22.03.01 | 22.03.02 | 23.03.01 | 23.03.02 | 23.03.03
Kon nunnukaropa
na-1 OIIK-2 | OIIK-6 | OIIK-6 | OIIK-7 | OIIK-1 | OIIK-1 | OIIK-1 | OIK-5 | OIIK-5 | OIIK-4 | OIIK-4 | OIIK-4
1J-2 OIK-3 | VK-1 VK-1 ggKlz OIK-5 | VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1

! Ko nanpapiieHHs MOATOTOBKH (CIIEHMAILHOCTH)



OJ1 HAITpaBJICHUA

1

23.05.01 | 23.05.02 | 27.03.02 | 27.03.03 | 27.03.04 | 27.03.05 | 28.03.01 | 29.03.04 | 02.03.01 | 18.03.01 | 44.03.05 | 18.04.01
Kon nnaukaropa
-1 OIIK-2 | OIIK-2 | OIIK-6 | OIIK-6 | OIIK-6 | OIIK-7 | OIIK-4 | OIIK-4 | OIIK-5 VK-1 VK-1 -
nJI-2 OIIK-2, | OIIK-2,
VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1 VK-1
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